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Responsibility 


HERE was a position open. 
| I 


The company had prospered and 
grown and now had absorbed another 
plant. 


The Chief Engineer had come to it 
when both he and it were of not much 
account. He not only had been faith- 
ful in small things, but had expanded 
with the business into a knowledge and 
control of the larger. 


He had worked with his head as 
well as with his hands. He _ had 
caught up and kept up with the devel- 
opment of engineering. He had kept 
himself informed of the possibilities of 
new ideas and apparatus and studied 
their application to the growing de- 
mands of his department. 


His ideas had found favor with the 
management. They had proved good. 
He was consulted with regard to im- 
provements and enlargements, and 
when the new plant in another city 
was taken over, he was made Superin- 
tendent of Power for the company and 
put in responsible charge of both 
plants. 


The division of his time between the 
two factories made it necessary that he 
should have an assistant. 


The engineer-in-charge at the newly 





acquired plant had not made a con 
spicuous success of it, looked upon him 
as an interloper and did not respond to 
his advances toward discussion of pos 
sible improvements with that intelligent 
comprehension and willing interest that 
promised successful co-operation. 


The next most logical man for the 
position was one upon whom he had 
depended for assistance in his own 
plant. This man had helped him in 
keeping his records and in carrying out 
his ideas, but he never had an idea of 
his own. He was a good dependable 
workman, and when told what to do 
and how to do it, would come back 
with an accurate finished job, but he 
might not know what it all meant. 
He was a good hand to work under 
direction, but did not invite, and even 
shrank from, responsibility. He could 
never run the job when the chief was 
away, or train for succession to it when 
the chief got through. 


And so, much as the management 
disliked to do it, they had to hire an 
outsider for this promising position 
simply because there was nobody in 
their own force who 


had qualified him- ILL 
self to assume re OY 
sponsibility. ‘ - / aw) 
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Suggestions for Safe Erection of 
Power-Plant Kquipment 


By N. L. 


Contraet Service Department, 





EMP rope, wire rope and chains are used for 

handling power plant equipment, and upon 
their proper care and use depends not only the 
safety of the equipment, but also that of those 
doing the erecting work. In this article the 
author, am experienced erecting engineer, sets 
forth some of the things to do and some of the 
things not to do in handling machinery. 











WAY back in the past, prehistoric man began to 
be a rigger. Cord was made from pliable roots, 
bits of grapevine, bark or strips of rawhide. 

experience taught him to braid or twist small strands 
together to make larger cords, and cords were twisted to 
make rope. Certain it is that rope making was highly 
developed in the time of the Pharaohs, for sculpture 
in the tombs shows rope walks in use. Long strands 
of leather were cut from a skin by turning it round and 
round. The rope maker had a kind of swivel attached 
to a strap around his waist. This had a weight, used 
as a handle to twist the rope, and by its weight to 
prevent the rope from untwisting. An assistant 
arranged the strands as the work progressed. 

Practically the same methods were used later to make 
rope from cotton, flax or hemp. The fibers were spun 
or twisted into a yarn, this yarn being twisted in a 
direction called “right-hand.” From 20 to 80 of these 
yarns, depending on the size of the rope, were put 
tovether and twisted in the opposite direction, or “left- 
hand,” into a strand. Three or four of these strands 
were put together and twisted “right-hand” into the 
finished rope. 

When a strand is twisted it untwists, to some extent, 
each of its component threads, and when the rope is 
twisted it untwists the strands but again twists up the 
threads. These opposite twists of the threads and 
strands keep the rope in its proper shape. When 
a weight is hung on the end of a rope the rope untwists 
and becomes longer, but this twists the threads tighter 
and the weight will revolve until the stress of the 
untwisting strands just equals the resistance of the 
threads to being twisted tighter. It is impossible to 
balance these two forces exactly in making rope, hence 
the necessity of taking out the “turns” in a new rope. 

The old timers found that rope wore out and was 
easily damaged or cut, so it was natural to turn to 
chain as soon as the art of metal work developed. Chain, 
like hemp rope, had its faults, so wire rope came into 
use. The present-day rigger has three materials at 
his disposal—hemp rope, chain, and wire rope. 

Hemp rope is easily handled and probably is the safest 
thing in the hands of the average workman. It can be 
spliced and the various standard knots are easily 
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learned. The rope gives ample warning of decreasing 
strength.due to wear or misuse. 

The continual bending and twisting of the rope with 
changes of load break and destroy the fibers. These 
broken fibers give an indication of the amount of wear 
and the condition of the rope. The strands should be 
opened for inspection occasionally, especially when rope 
has continuous use. Rope drives may look fairly good 
on the outside when many of the internal fibers are 
reduced practically to dust from the continual bending 
and working of the fibers over one another. Proper 
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Figs. 1 to 8—Knots and hitches used in 
handling equipment 


“stoppering” the rope and avoiding sharp bends will 
prolong its life greatly. Keeping rope dry and drying 
it promptly after a wetting is also a help. 


KINDS OF KNOTS AND THEIR USE 


There are a multitude of knots, but only a few are 
necessary for the average rigging job. The princip| 
of a knot is that no two parts of the rope that would 
move in the same direction, if the knot should slip, 
should lay alongside and touching each other. This is 
well illustrated in the old. stand-by, the square or reef 
knot, shown in Fig. 1. This knot will not slip, but it 
is difficult to untie, especially when a heavy strain i 
taken on a large rope. Experienced riggers put a good 
sized stick through the knot; this gives a little sla 
when it is pulled out and the knot comes apart readil) 
This knot must not be mistaken for the “granny,” 
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which slips under strain, Fig. 2. The same piece of 
rope must enter the knot and come out on the same side, 
as in Fig. 1. I find that the sheet bend, or weaver’s 
knot, shown in Fig. 3, is much handier than the square 
knot and can be easily untied. It, however, has to be 
watched as the strain comes on or the bend may drop 
down over the loop and the end pull out. 

The bowline shown in Fig. 4 is one of the best knots 
and may be put to many uses. The clove hitch, Fig. 5, 
is handy and can be thrown in the bight of a long sling. 
It grips well on smooth surfaces and can be used around 
i shaft when two slings are spread out to lift a hori- 
zontal shaft. 

The Blackwall hitch, Fig. 6, is much used in hauling 
cars on the level, dragging material along the floor or 
where the length of hitch must be changed quickly. It 


POWER 














trouble. You ought to have a bowline.” Says _ he, 
“That’s plenty good enough and I always use it.” 

A few minutes later the pipe teetered as it balanced 
on the edge of the car, a wave ran along the rope and 
the hitch whipped off the hook. The pipe landed in the 
tailrace in several feet of water, entailing a week’s 
extra work. 

The timber hitch, Fig. 7, is useful in handling rough 
lumber such as staying planks, ete. If, however, the 
pieces have to be lifted end on, the timber and half 
hitches should be combined as shown in Fig. 8. 


WIRE-CABLE SLINGS 


Wire-cable slings are satisfactory when properly used. 
It should be remembered, however, that the character- 
istics of wire rope are somewhat different from those 























must be used with judgment, however, as it may come 
undone if given any slack. 

Years ago I butted in on a fellow foreman and ques- 
ioned its use. He was unloading a long section of 
heavy steel penstock from a flat car by rolling it down 
skids to the ground. A heavy rope was wrapped sev- 
eral times around the middle of the pipe. The lower 
end was secured to the car and the other taken off the 
top of the pipe to a block and fall, the tag rope of the 

ls going to the snubbing post. The idea was to roll 
pipe on to the skids by jacks and then ease it down 
the rope and falls. The large rope was secured to 
falls by a Blackwall hitch. 
says I, “Joe, that catspaw doesn’t look good to me; 
you get any slack you’ll lose it and you will be in 








Figs. 9 to 12—Wrong and right ways to use slings in lifting machinery parts 


of hemp rope and the proper allowances should be made. 
Some of the points to be looked after are: 

1. Never suspend a heavy piece with a single sling 
as in Fig. 9, for the weight will revolve and untwist 
the cable enough to let the ends of the splice pull out. 
Use the arrangement shown in Fig. 10. 

2. Wire rope is stiff, and care must be taken to divide 
the load carefully among the parts of the slings. One 
turn may bind the others and prevent them from taking 
their proper share of the load. It is possible to hitch 
on a casting with a double sling so that one strand of 
the sling takes all the load. 

3. Avoid sharp bends in wire cables. Fig. 11 shows 
a hitch that reduces the strength of the sling to prac- 
tically a single cable due to sharp bends and the loop 
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in the sling. Fig. 12 shows the proper way of making 
this kind of hitch. The friction around the casting 
gives practically a two-part cable. 

4. Always “stopper” the cables on all sharp corners 
to prevent knicking or cutting (see Fig. 10). Stoppers 
can be made of pieces of scrap leather or rubber belting, 
old canvas, a piece of boiler plate bent to fit around 
sharp corners or even a block of wood or a piece of 
plank. 

5. Keep slings dry to prevent internal rusting. If 
the slings are held for occasional use in a power house, 

















Figs. 13 and 14—Wrong and right way to use 


tuo slings for the same kind of hiteh 


they should be oiled with an approved wire-rope lubri- 
cating oil and stored in a dry place. 

6. A sling that shows “red rust dust” along its length 
or is “fussy” from broken strands should never be used 
on important work or when there is a chance of injuring 
anyone. The scrap heap is the best place for all such. 

7. Do not use two or more slings in parallel on a lift. 
It is almost impossible to get them of exactly the same 


length, and the shortest sling will carry the greater 
part if not all of the load. Fig. 13 shows the wrong 
and Fig. 14 the right way to use two slings for this 


kind of hitch. 


&. The loops in the ends of the slings should be large 
enough to go easily over the crane hook. Generally, an 
18-in. loop is about the minimum size and 24-in. is large 
enough for the larger cables. The splices should be 
made by competent men. Avoid the use of Crosby clips 
for permanent slings. If they are used, they should be 
properly applied and securely tightened. The U-bolt of 
all clips should be on the dead end of the rope, as in Fig. 
15. Do not stagger them, as in Fig. 16, or apply the 
U-bolt to the live side of the rope, as in Fig. 17. To be 
a successful rigger a man must above all have good 
judgment, or what is sometimes called horse sense; a 
knowledge of the strength of ropes, wire cables and 
chain; and be able to estimate roughly the weight of 


the apparatus he is called on to handle. 


SAFE LOADS ON ROPES AND CHAINS 


The following table gives the safe loads that may 
be put on manila rope, wire rope and chains. The first 
column gives the diameter of the rope or chain; the 
second column the safe load which the rope or chain is 
to carry singly as in Fig. 18. In a sling in which the 
strain is carried by two ropes or chains, Fig. 19, loads 
given in the third column may be taken. With a sling 
in which four parts of the rope or chain carry the load, 
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as in Fig. 20, if the angle between the two slings is 
small, the figures given in the fourth column may be 
used. The loads for manila rope should be used only 
when the rope is in fairly good condition. When badly 
chafed or worn, the load should be reduced in propor- 
tion. tope slings should always be protected from 
sharp or rough edges on castings. 


LOADS THAT MAY BE SAFELY LIFTED WITH 
CABLES AND CHAINS 


Dia. of - ———————.  *Safe Load in Tons —————-—-——-—~ 
Rope or Manila Rope —— Wire Rope — Chain —— 
Chain Singk Two Four Single Two Four Single Two Four 
in In Rope Part Part Rope — Part Part Chain Part Part 
, 4 ‘ F l 2 3% : A V4 
é : : ‘ Vy 34 6) | Fi 3 
4 4 3 Ii 2} : 9 2 33 6 
j ; 2 31 ¢ 12 3 5 9 
| : V3 2} 4 8 16 5 9 15 
Ii 6 10! 18 
i} 1 2 3 6 1 24 8 14 24 
I} FF 2! 3 10 19 36 i 19 33 
I; 2 4 6 13 25 48 13 23 39 
2 2 5 8 16 32 60 18 32 4 
2\ 3) 6! VW 
2} 4 8 14 


* Figures are in tons of 2,000 Ib. each 
The figures in the table have a considerable margin 
of safety and are intended for slings in constant service. 
They are in general considerably under the “safe work- 
ing loads” given by the manufacturer of cordage, wire 
rope and chains. Where very large and heavy pieces 
are being handled during installation, cables may be 
used a very few times and the cost of slings may be 
considerable. In these cases the rated loading given 
by the manufacturer may safely be used or slightly 
exceeded in an emergency. However, if this is done it 
is advisable to have a special set of slings made for 
this particular part of the job and used for nothing else. 
For instance, a pair of slings should be furnished 
for handling a 100- or 200-ton revolving field and kept 

















Fig. 15—Correct way; and Figs. 16 and 17, incorrect 


ways of using Crosby clips on wire rope 


in “cotton batting,” so to speak, between lifts. Locking 
them up is the only safe way. I found one of a pair 
of 60-ft., 1l}-in. wire-cable slings being used to fish 
timber out of a wheel pit one morning. The fact that 
the pair arrived the night before by express to handl 
the large armature meant nothing in the young life ot 
the man who was told to clear the pit. They were 
handy and long enough with a lovely eye in either end 
He should worry if they got kinked and soaking wet 


SUDDEN STOPPAGES OF LOAD 


Before handling heavy loads with a crane, the cran 
should always be tested to see that the brakes will hold 
and care must be used when lowering loads to limit 
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the speed of lowering, which generally should not exceed 
the hoisting speed of the crane for the same load, 
particular care being taken to apply the brakes grad- 
ially when bringing the load to rest in descending. 
[he ordinary hoisting speed for a 30-ton motor-operated 
rane is about 18 ft. per min., and for a 50-ton crane 
ibout 12 ft. per min. with the rated load. Stopping the 
rated load at such speeds within a distance of about 

in. may double the stress on the slings and crane. 
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Figs. 18 to 20—Methods of lifting loads referred 
to in the table 


This is on the assumption that the crane is lowering at 
ts full speed and then the power is suddenly thrown off 
and brakes quickly applied so as to stop the load. I 
have seen this done when one could see the crane girders 
and building steel spring up and down and vibrate 
several times before coming to rest. 

A second article will discuss the increased 
due to the angle of the slings, the use of chains and 
ife loads for eyebolts. 
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Condenser Efficiency 


By FRANK R. WHEELER 
There are several expressions for condenser efficiency 
in the literature on the subject, but the writer has found 
one that bears a thermodynamic analysis. The heat 
input into a condenser is the product of the pounds of 
steam per hour and the heat in B.t.u. per pound, or, 
i’ << L, where W is the pounds of steam per hour and 
the B.t.u. per pound of steam. 


Since a 


condenser is an apparatus to effect an 
exchange of heat from steam to cooling water, its 
performance can be considered in terms of temperature 
ditferences. If the circulating, or injection, water were 
to absorb a maximum quantity of heat, it would 

ve the condenser at the same temperature as the 
ring steam and the temperature rise would be T, 

T., where T, is the temperature of steam entering 
lenser, T, the temperature of water entering con- 

er and T, the temperature of 


enser. 


water leaving the 


his means that the water leaves the condenser at 
same temperature as the incoming steam and that 
nore heat can be absorbed, or that the steam tem- 
iture (and consequently its corresponding pressure, 
icuum) is reduced to the temperature of the leaving 
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Actually, the water leaves the condenser at some 
temperature, T,, less than the incoming steam tempera- 
ture, T,, and with a loss in possible heat absorbed T 
— T, degrees. The efficiency of a heat-transfer appa- 
ratus is 
Actual heat exchanged 
Possible heat exchanged 
Since temperature changes in condenser cooling water 
represent heat changes, the foregoing can be expressed 
as follows: 
Actual temperature rise of circulating water 
Possible temperature rise of circulating water 
(T, —- T,) — (TT, — T.) 
(T; — T,) 
Clearing and multiplying by 100 to express the result in 
per cent gives, 


or 


stint Z 
Efficiency T. T 
It is evident that the formula last given is a true 
expression of efficiency of heat exchange, for if T 
T., there is a ratio of unity, or 100 per cent efficiency 
If no steam is being condensed, then T 7; 
result is zero efficiency. 


< 100 


and the 


It has been usual to judge the performance of surface 
condensers by the calculated heat-transfer coefficient. 


CONDENSER EFFICIENCIES FROM PUBLISHED TESTS 





Operating =o = Souree of 
Generating Station > f e) Data 
Louisville G. & FE. Co., ) 

Waterside 29 8 82.06 40 49 206 «21.6 
Waterside 26.30 37.76 22 &4 395 43.2 
Adirondack L. & P 
Co., Amsterdam 29.10 75.90 44 98 262 43.9 
Beach Bottom Pwr 29.11 75.8 32 45 182 31.4] N.E.L.A 
Co., Windsor 28.22 97.6 73 88 418 61.0) Condenser 
N. Y Edison Co., { 29.11 75.9 97.9 64.7 522 37.8) Report No 
Waterside No 1\ 28.77 85.4 5.7 68.6 575 46.3 | 25-98 Table 2 
(W.C. & E.) 
N..-3 Edison Co., | 29:28 69.2 48.3 »5 423 4.9 
Waterside No | 29.98 79.8 49.4 60. 3 d12 35.8 


( i.) 
San Joaquin L. & P | 
Co., Midway 26.1 124.5 80 98 450 40.4 
Northern States Pwr 


Co., Highbridge 29.16 74.0 34 44 148 25 0 
Toledo Edison Co 29.02 78.4 64 71 637 48.5 Trade 
Catalog 
Detroit Edison Co., ) 
B-1-2 & 7. 28.61 88. | 67.2 79,3 445 8.0 
Detroit Edison Co., Chatel paper 
Umit C-2-28 ce (SOcae 35.5 69.1 76.3 458 26.8 ASME 
Detroit Edison Co., Dee, 1926 
Unit C-2-73 29.17. 74.9 32.6 39.3 342 16.2 
Detroit Edison Co, 
Unit D-1-58 28.37 94.4 72.5 80.8 439 37.9 
City of Lansing 28.53 89.0 69.0 83.1 480 70.5 127-25 & J 
City of Lansing . 28.96 80.8 69.9 77.2 435) 67.0) Wawel 
F > ss 7 } Baneel paper 
en _— ie . : ASME 
ene ee | Dec., 1926 
Manchester, England, 
Barton 29.33: @&.3 46.3 56.3 423 49.6 Enuineering 
2 26-26, 
It is interesting to notice the variations in heat- 
exchange efficiencies as compared with heat transfers 


by a comparison of the several published tests given in 
the accompanying table. 

It should be added that true comparisons should be 
made at rated capacities, and also remembered that, 
owing to the known improvement in heat transfer with 
warm water as compared with cold, and with high veloc- 
ities, better efficiencies are to be expected with the more 
favorable operating conditions. The per cent load also 
affects the heat-exchange efficiency. 


The general expression . T applies to jet con- 


densers and all heat exchanges of similar character. 
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Why Boiler Tubes Blow Out 


By J. M. BRENNAN 


N MODERN power-plant practice the operation of 

water-tube boilers at high ratings has, under certain 

conditions, caused much trouble from _ blowouts. 
These ordinarily occur in the first row of tubes, where 
the water-heating surface is exposed to the highest 
temperature and to flame impingement. The greatest 
rate of steam generation takes place in these tubes, 
so that any cause tending to restrict the transfer of 
the furnace heat from metal to water, is likely to result 
in bulging and finally in a rupture. 

Ruptures may also result from internal local cor- 
rosion, which thins the wall of the tube. This apparently 
takes place whether or not 
scale is present. In some 


the flame strikes directly against the 2-in. metal of the 
Morrison tubes, no trouble occurs when the water side 
is clean. 

It is possible, however, for this phenomenon to occur 
if heat flow from the tube to the water is so restricted 
that the metal reaches a high temperature. This can 
be caused by grease, corrosive layers, or scale of suffi- 
cient denseness, even though extremely thin. Under 
any one of these conditions damage to the outside of 
the tube cccurs, forming a metallic scale similar to a 
crucible blister. This type of trouble produces very 
rapid destruction when once started. 

Corrosion of the tube 





cases the blowout occurs 
without any undue heat- 
ing of the tube metal. 


trouble has been at- 
tempted, sometimes with 
fair success, by different 
investigators. They have 
advanced various theories 
as to the cause, which may 
be itemized as follows: 
External Causes: (1) 
Impingement of furnace 
flame; (2) slow distilla- 
tion of the tube metal by 
impregnation with the 


proble m. 





OILER-TUBE blowouts are a serious problem 
in many plants, particularly with oil-burning 
Amelioration of the boilers. The cause of such blowouts has been 
a matter of much dispute. 
absolutly free from scale cannot blow out. Others 
offer evidence to the contrary. The thinning of 
the tube at the point of blowout has also been 
the subject of much argument, some claiming 
that corrosion proceeds on the water side of the 
tube, others that it takes place on the fire side. 
The author has investigated many tube blowouts 
and presents here his understanding of what takes 
plac e. What he has to say will interest those en- 
gineers who are face to face with this pressing 


on the outside by sul- 
phurie acid, formed from 
the gaseous combustion 
products, is practically im- 
possible in the first rows 
of tubes, where the inten- 
sity of the furnace heat 
should prevent condensa- 
tion of the acid. In the 
later passes of the boiler, 
due to leaky tubes or to 
blower steam mixing with 
the soot, corrosive action 
on the outside surface of 
the tubes will occur when 
boilers are not to be oper- 
ated for a period, or when 


Some say that tubes 








fuel oil; (3) corrosion of 
the external side of the 
tube by sulphuric acid, formed by the combination mois- 
ture and the combustion products of the sulphur in 
the oil used. 

Internal Causes: (1) Seale-forming feed water; (2) 
grease on tubes; (3) steam locking or reverse of water 
flow: (4) corrosive feed water; (5) segregation of the 
tube metal. 

Reviewing these various issues, the following nota- 
tions are based on the writer’s observations made where 
such conditions existed. 

EXTERNAL CAUSES 

1. Impingement of the flame, producing a dry tube 
wall because of a too rapid localized evaporation, is very 
unusual and occurs only with fuel-oil burners. Expe- 
rience has shown that when the furnaces are sufficiently 
deep, the burners properly arranged and adjusted and 
the proper care given to the tips, this action dces not 
cause any trouble. 

2. Slow distillation of the metal, or an oxidizing 
destruction by impregnation with the carbon residues 
of fuel oil depositing on the tube, is highly improbable. 
The high temperature in oil-burning furnaces prevents 
any carbon deposit on the fire side of the lower tubes. 
If any coke deposit should occur on the upper side, 
would have little effect. In Scotch-marine boilers where 


they are used on stand- 
by service, particularly in 
damp weather, the fire side of the tube should be 
cleaned. The reason is that if soot and ashes are 
allowed to cool with the tubes, they may form a scale 
which cannot be removed without wire brushes and 
metal scrapers. The fluffy deposit that clings to the 
tubes in oil-burning furnaces also carries sulphur. 
When a boiler is shut down, any leaks will dampen the 
solid deposits, which will then become corrosive. 


INTERNAL CAUSES 


1 and 2. Scale or grease deposit in the tube is a 
prolific cause of tube failures because any condition that 
will permit the tube to reach a high temperature will 
cause bulging and a blowout. Transient scale, that is, 
a scale that will redissolve in the boiler when the tem 
perature is lowered (as for instance when a boiler is 
standing by), is very elusive. If the boiler is opened 
after it has cooled down, no scale can be seen. Floating 
fragments, even though of eggshell thickness, can bk 
redeposited in several successive layers, causing a loca 
hot spot. At this point overheating will take place, lead 
ing eventually to bursting of the tubes. 

The possibility of local overheating caused by th: 
formation of steam bubbles on the under side of the tu! 
is remote. The greater the rating of the boiler, th 
greater is the velocity of the water through the tube- 
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Since the generation of steam is greatest in the first 


row, the velocity is highest there. It is evident, there- 
fore, that steam bubbles should be more quickly swept 
away. Moreover, these bubbles have an additional 
tendency to rise from the under side, due to the joint 
action of gravitation and currents in the water. 

The reversal of flow in the boiler tubes and locking 
of a pocket of steam, which might leave the surface 

















Fig. 1—This tube, operated without scale, shows 
wasting away of metal on inside 


intermittently dry, is a somewhat obscure phenomenon. 
It is a question whether any such action takes place. 

It is claimed that, with Stirling-type boilers, there is 
sometimes a spasmodic ejection of the steam, so that 
the tubes are not continuously wet. If such a condi- 
tion is suspected, the concentration of flame at the lower 
end of the front tubes should be deflected by a new 
design of wall. 

4. Corrosive feed water is a potential factor in caus- 
ing tube blowouts. The deposit, formed at the expense 
of the tube metal, causes gradual thinning. Corrosion 
products accelerate oxidizing. Being much poorer con- 
ductors of heat than the tube metal, they give rise to 
hot spots even when the tube is free from scale deposits.’ 

5. While those investigating tubes have given much 
thought to the treatment of the water before entering 
the boiler and within the boiler, little study has been 
made of the structure of the tube metal. Unfortunately, 
until very recently metals that are known to resist 
corrosion have not been obtainable in boiler tubes, owing 
to the greatly increased cost and difficulty of manu- 
facture. 

TUBE METAL SHOULD BE HOMOGENEOUS 


Recent investigators have found that segregations of 
the interior wall of tubes are a direct cause of internal 
«al corrosion and tube blowouts. It has been found 
that sulphur prints taken from tubes selected at random 
howed the interior badly segregated. The belief is 
hat these defects are due to pockets in the original 
ngots from which the steel was rolled. Rapid failure 
f tubes by corrosive feed water and the electrolytic 


In some eases the velocity of water through the tubes is suf 
ent to sweep the corrosion residue away, giving corrosive feed 
er a better chance to attack the metal and hasten the destruc- 

The inside surface of such a tube will be found to be per- 
and clean and thinned down at the blowout loca- 


tly smooth 
n 
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action of metallic scales, segregates and blow holes, 
should be thoroughly investigated where blowouts occur 
in clean tubes. 

It seems that the usual water tests for alkalinity and 
acidity are not quite adequate for the definite control 
of corrosion. Titration does not give any measure of 
the actual corrosiveness. On the other hand, the hy- 
drogen-ion concentration® can be exactly regulated to 
the point where the smallest amount of corrosion takes 
place, with the addition of the least amount of alkali. 

One large plant with the Stirling-type boiler used 
both steam and mechanical atomization for the fuel-oil 
burners. With the steam-atomizing type of boilers, 
failures increased at high ratings. 
case was dirty tubes. 
showed more tube 
zation. 


The cause in every 
Similar boilers at similar ratings 
blowouts with mechanical atomi- 


WATER TREATMENT OFTEN SOLVES DIFFICULTY 


After a thorough study of a record kept for a long 
period, it was found that when the front row of tubes 
was renewed no blowouts occurred until the new tubes 
had been in long enough to acquire a coating of scale. 
After each cleaning the blowouts diminished for a short 
time and then gradually increased up to the time of the 
next cleaning. Chemical treatment was then tried until 
finally a condition was brought about which left the 
tubes scale free. Thereupon the trouble ceased. 

In a plant in which there were horizontal water-tube 
boilers, equipped with mechanical atomization, rapid 
burn-outs were laid to flame impingement and operation 
at too high ratings. As these boilers had been changed 
from steam atomization, where the trouble even at high 

















Fig. 2—An extreme example of segregation. Heat re- 
sisting material in pocket resulted in burning of metal. 
This pocket happened to be due to a poor lap weld 


ratings was slight, the new burner arrangement was 


suspected. But when the old scale was removed and 


chemical treatment was applied to keep the tubes clean 
it was found (even when operating at a continuous 
high rating) that the tubes ceased to bulge and blow out. 

In a small industrial plant, severe surface corrosion 


2Stated simply, hydrogen-ion concentration is a definite meas 
ure of the actual ‘acidity’ of a solution, regardless of what acids 
or alkalis it may contain. It may easily be determined by appa 
ratus already on the market. Little chemical training or theo- 
retical knowledge is necessary in order to this control in 
practice. 


use 
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of the boilers existed. No scale or local thinning could 
be found. An extensive investigation showed improper 
operation of the open feed heater and proved that cor- 
rosive substances from process work were finding their 
way into the returns and back into the water. The 
various disturbing conditions were gradually alleviated 
and a chemical treatment applied to the boiler water to 
assist in checking the corrosion. As a result the dif- 
ficulty ceased. 

In some other boiler plants where blowouts occurred, 
an examination of boilers and sections of tubes cut open 
showed the surfaces to be clean. In one such case the 

















Fig. 3—Other end of specimen pictured in Fig. 2, show- 
ing some segregations hermetically sealed 
by the tube metal 


cause of tube blowouts was found to be an internal 
corrosion of the tube. 

In the study of tube burning, as has been before 
mentioned, oil-fired furnaces were found to give the 
most trouble when mechanical atomization was used. 
Extended researches showed that the heat in the lower 
part of the furnace was more concentrated with me- 
chanical atomization. 

In studying the cases of internal corrosion, it is dif- 
ficult to arrive at a conclusion that applies as a general 
rule, the cause usually being some local condition. If 
the types of tubes are studied and a record kept of the 
service of different types, and if both the feed water 
and the boiler water are kept free of scale forming and 
corrosive tendencies, it is believed that boilers can be 
operated at high ratings without any tube-blow diffi- 
culties. A bad stock of tubes might bring about a 
condition that would be very difficult to cope with, and 
therefore, before making any radical change in chemical 
treatment, it would be well to examine the metal of the 
tubes for flaws or segregations. 

It might be advisable to use corrosion-resisting metal 
in the tubes next the furnace. Otherwise the mill scale 
:hould be removed by pickling or sandblasting to prevent 
pitting and corrosion. 





A WATER-COOLED, OIL- INSULATED TRANSFORMER 
should not be operated with the cooling water shut off; 
even without load the losses in the iron and windings 
are sufficient to cause the temperature to rise above the 
danger point. 
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Oil Engines Wear Most When Idle 
3Y R. C. SHOOK 


Strange as it may appear, the statement that oil 
engines frequently show more wear when idle than 
when operating is in a measure true. A more accurate 
statement probably would be that conditions brought 
into existence by idle periods cause more wear than 
operating conditions. 

In many oil-engine power plants, especially those ot 
large capacity, an extra unit is installed, thus allowing 
full capacity of uninterrupted service when a shutdown 
for periodical inspection or repairs is required. It is 
the usual practice in plants of this type to run a certain 
period, for example, about two weeks, and then switch 
the load of one of the engines to the stand-by. This 
is supposed to keep the wear or age of all the units 
the same. 

Often there are no repairs required to be done on 
the engine during its idle period, and very seldom is it 
necessary to open up the engine or pull a piston. Even 
when this is done, it is usually as soon as the engine 
has cooled enough to permit working on it. If, how- 
ever, the engine is allowed to stand for several davs 
before the cylinder head is removed, a thin coating of 
rust will be found on the cylinder walls. While this 
rust is not enough to affect the starting or running of 
the engine directly, it cuts down the life of the cylinder 
liner. The rust formed each time the engine is idle, 
is rubbed off during the first few revolutions, thus caus- 
ing a greater cylinder wear than would really be the 
case if the wear on the walls were due only to piston- 
ring friction. 

The formation of this iron oxide, or rust, during the 
idle period is due, in great part, to the moisture in the 
atmosphere and to the hydrogen and oxygen present as 
superheated steam in the burned gases in the cylinders, 
condensing on the cold cylinder walls. In cases where 
the fuel being used has a high sulphur content, the rust- 
ing will be more pronounced as the sulphur in the 
burned gases will combine with the moisture on the 
walls of the cylinder, forming sulphuric or sulphurous 
acid, which will readily attract the iron. 

Some engineers, trying to prevent this corroding, 
overfeed the cylinders with iubricating oil to leave an 
oil film as protection before shutting down. While this 
is a step in the right direction, it is not the best solu- 
tion of the problem, as most of the oil film on the upper 
part of the cylinder is burned off during the combustion 
strokes. 

In order to prevent this burning of the lubricating 
oil film, the flushing should be done after the engine 
is shut down, and this may be done in either of the 
following ways: (a) Run the engine for several revo- 
lutions on starting air; (b) turn the engine over for 
several revolutions with the jacking gear. In both 
methods, of course, the lubricator must be set for over 
feeding. 

The former method is not only easier for the enginee! 
but has the advantage of blowing out the burnt ga 
almost entirely. While the second method will n 
clean out the cylinder as well as the first-mentione: 
it is often found desirable as a means of conserving t! 
starting air in plants where the supply is close to th: 
minimum requirements and where the compressor i 
small. 
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How a Two-Speed A.-C. Elevator 


Controller Operates 


Circuits and Adjustments of an Alternating-Current Type of Controller Used 


with a Two-Speed Squirrel-Cage Motor, Having 


a Speed Ratio of One to Three 


By CHARLES A. ARMSTRONG 


OR the elevator operator to make a good landing, 
it is necessary that the speed of the car be de- 
creased to about 75 ft. per minute before centering 
the ear switch. With direct-current equipment the con- 
trol can be easily arranged for slowing down the motor. 
On modern alternating-current elevators squirrel-cage 
motors are used almost exclusively, and these motors 

















Fig. 1—Controller for two-speed squirrel-cage 


induction motor 

Contactors U and D are the direction switches; contactor 4 
rt-cireuits to high-speed motor winding; contactor 5 short- 

( uits the low-speed motor winding; contactor 6 short-circuits 
1 buffer resistance; contactors 7, 8 and % cut out the starting 
tance: relay 10 is a speed-changing interlock ; relay oR is @& 
-speed interlock: RU and RD are direction-switch interlocks ; 

the throw-over control switch; Boa control switch which 

vs operating the elevator at slow speed from the control board 


inherently constant-speed machines. Therefore, 
are limited to car speeds of 100 ft. per minute or 
less. For higher speed it is general practice to use 
{ speed squirrel-cage motors, the speed of the slow- 

d motor Leing such as to give a satisfactory car 

d for stopping the car and the high-speed motor 
tf \ing the desired running car speed. 

hree types of two-speed squirrel-cage motors are 
used. In one type, only a single winding is used and 





this winding is regrouped to give to different numbers 
of poles; for example, 12 poles on 60-cycle for a motor 
speed of 600 r.p.m., and 6 poles for 1,200 r.p.m. These 
are theoretical speeds; the actual speeds will be about 
20 per cent less. 

A second method of obtaining two speeds is to put 
two windings in the same stator core, each grouped for 
a different number of poles. A third method is to uce 
two separate stators, each wound for a different num- 
her of poles. These stators are supported in a common 
frame, and the rotor for each is mounted on a common 
shaft; thus, the two machines are combined into a single 
unit. The last two methods allow of most any speed 
ratio between the two windings, where the first is prac- 
tically limited to a ratio of 1 to 2. Where two separate 
stator windings are used, speed ratios as high as 1 to 6 
have been utilized. 

A Gurney Elevator Co. type No. 32-G_ two-speed 
squirrel-cage motor controller is shown in Fig. 1. What 
the different contactors are used for is indicated below 
the figure, and the operation of the controller will be 
made clear by a study of the wiring diagrams Figs. 2 
and 3. Fig. 2 shows the wiring diagram complete for 
a two-phase motor as used on a traction elevator ma- 
chine, and Fig. 
connections. 


3 is a simplified arrangement of the 


How THE CONTROLLER OPERATES 

On the car switch there are five connections 1, 2, 3, 4 
and 5. With the car switch closed to the slow up-direc- 
tion position, the circuit is closed between points 1 and 2. 
This completes a circuit for the up-direction switch U 
trom L, side of the line switch to the throw-over single- 
pole knife switch A, to No. 1 terminal at the bottom of 
the controller and to Nos. 1 and 2 on the car switch. 
From the car switch the circuit is back to 2 on the up- 
direction switch. Here the circuit divides, one branch 
being through coil U to contact 8 on the bottom of the 
cown-direction switch and the other through coil RU 
tc contact 8, hence these two coils are connected in paral- 
lel. From contact 8 the circuit is through the top hoist- 
way limit switch 8-11 and back to 11 at the bottom of 
the controller and to the bottom contact on contactor 
No. 9, through the phase-reversal relay to contact 6 at 
the bottom of the controller, back to the car and through 
the gate, safety and emergency switches, returning to 7 
at the bottom of the controller and to the L, line 
terminal. 
plified 


This circuit can be easily traced in a sim- 


diagram Fig. 3. Completing this circuit 


energizes the coil on the up-direction switch U and the 
coil on relay RU and causes the contactors to close. 
With the up-direction switch closed, a circuit for the 
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stator winding is completed from the L, side of the line At the same time the up-direction switch coil was ’ 
to the top contact of switch U to 10 and to R, through energized, the coil of relay RU was energized and its 
all the resistance to 7, and to T, on the motor, through contactor closed. Closing of contactor RU completes ‘ 
the high-speed winding to T,, and through the low-speed the circuit for the coil of contactor 6, from L, line to 
winding to 7.,, back to T,, on the up-direction switch to the contact at the bottom of contactor 10, through RU ’ 
the L, line. The circuit on the other phase of the motor contactor, the coil on No. 6 contactor, then through the , 
is from the L, line to R, on the starting resistance, gate, safety and emergency switches in the car and re- ‘ 
through all this resistance to T, on the motor, through turns to the L, line terminal. This circuit can be easily t 
‘ 
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Fig. 2—Connection diagram for controller, Fig. 1 rs =e 8 » 
§ : J A Ty! 'T 
Low-speed’ ! hile aed 
windings ~~~ 4 mol os 
the high-speed winding to the 7,, terminal, through the - iis 
° ° . ° ° ° I 
low-speed winding to 7T,, on the up-direction switch and 
to the L, line. This connects the motor to the line with satan ealatas Se a se ae a ar ae . tic 
all the resistance in series with the two windings in followed on the simplified diagram Fig. 3. Closing con- ‘i 
series. tactor No. 6 short-circuits the buffer resistance out 0! 


each phase of the motor, by connecting T, of one phase 
to R, in one resistance group and T, of the other phase 
to R, in the other resistance group. This contactor 
should be adjusted to close at practically the same time 
the direction switch closes, since it cuts the buffer re 
sistance out of circuit. This resistance is not intended 
to control the starting of the motor, but to regulate the . 


The brake coil connects to terminal 10 on the up- 
direction switch and T,, on the down-direction switch. 
These two terminals are energized with the closing of 
either direction switch and the brake is released. Re- 
ferring to Fig. 3, it will be seen that the brake coil is 
connected directly across one of the windings of the 
motor and its starting resistance. This leaves the brake 


coil connected to the motor after 


it is disconnected from 


the line. The voltage generated in the motor windings 


for a short period after being 
line, helps to prevent the brake 


disconnected from the 
from slamming on the 


wheel and causing an abrupt action in stopping the car. 


slowdown, from high to low speed, at stopping. 

Closing of contact 5’ on the up-direction switch, com- 
pleted the circuit for the coil on contactor No. 4, from 
2 on the up-direction switch to 5’, through the bottom 
contact on relay 5R, through the coil on 4 contactor to © 
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terminal and returns to the L, line as previously ex- 
plained. When contactor No. 4 closes, its two outside 
contacts short-circuit the high-speed winding in each 
phase of the motor. On the motor it will be seen that 
T, and T, are the terminals of one phase of the high- 
speed winding and T, and T, are the terminals of the 
other phase. When contactor 4 closes, it connects T, 
to T, and T, to T,, thus short-circuiting the high-speed 
winding. This contactor should be adjusted for rapid 
closing so as to cut out the high-speed winding about 
the time that the motor begins to move. 

Closing of contactor No. 4 provides a circuit for the 
coil on No. 7. This circuit is from 5’ on the up-direc- 
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This short-circuits all the starting resistance and the 
motor can come up to speed on the slow-speed winding. 

Moving the car switch to point 4 closes the contactors 
te cut the high-speed windings of the motor in and the 
low-speed out. The first circuit is that for relay 5R. 
This circuit is from 4 on the car switch to 4 at the bot- 
tom of the panel, to the lower top limit switch in the 
hoistway, back to 32 contact at the top of contactor 8, 
through the coil of relay 5R to 6 and to the L, line. When 
this relay closes, it completes a lock circuit to hold it 
closed, by connecting its terminal 32 to 3’. 


ra 


This allows 
contactor 8 to open without interfering with the opera- 
tion of relay 5R. 
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Fig. 3—Simplified diagram of the connections, Fig. 2 


tion switch through the center contacts on Nos. 4 and 6 
ntactors and coil 7, to terminal 6 and to the L, line as 
reviously explained. Closing of this contactor con- 
cts motor terminal 7, to resistance terminal R, and 
itor terminal T, to resistance terminal R,, thus short- 
rcuiting the resistance between these two points. It 
ll be noted that the closing of contactor No. 7 also 

rt-circuits contactor No. 6, which closed to cut the 
‘Yer resistance out of circuit. 

Contactor No. 8 is the next to close, and a circuit for 
coil is made from 5’ on the up-direction switch 
ugh the center contacts on contactors Nos. 4, 6 and 
hrough coil 8, to terminal 6 and to the L, side of the 

ine. Closing of this contactor short-circuits the start- 

resistance between R, and R, and between R, and R,,. 








When relay 5R closed, it opened its bottom contact 
and interrupted the circuit through the coil of contactor 
No. 4 and caused this contactor to open. When this 
contactor opens, the high-speed winding is again cut 
into circuit along with the low-speed winding. Opening 
of No. 4 contactor also interrupts the circuits to the 
coils on contactors No. 7 and & and these contactors 
open, which places all the starting resistance back into 
the circuit. 

No. 4 contactor, when it opened, closed its bottom 
contact 6, and this completed the circuit for the closing 
coils on contactors Nos. 5 and 9. The circuit for No. 5 
coil is from 32 to 3’ contact on relay 5R, through coil 5 
to contact 6 on contactor No. 4 and to the L, line. Clos- 
ing No. 5 contactor, connects T,, terminal of the slow- 
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speed winding to the 7,, terminal and the 7,, terminal 
to the 7,, terminal, thus short-circuiting the low-speed 
winding. 

The circuit for No. 9 coil is also from the top con- 
tacts of 5R relay to No. 6 contact or contactor No. 4. 
When No. 9 contactor closes, it short-circuits the sec- 
tions of starting resistance between R, and R, and be- 
tween R, and R,, thus increasing the speed of the motor 
cn the high-speed winding. Bottom contact 11 on No. 9 
contactor, opened when this contactor closed and placed 
resistance R, in series with the coils of the up-direction 
switch and relay RU. This reduces the current in these 
coils to a value necessary to hold the contactors closed, 
and allows them to open more quickly when the coil cir- 
cuits are interrupted, than if the current remained at 
the value necessary for closing. 

A circuit for the coil on No. 7 contactor was com- 
pleted when No. 5 contactor closed, from 5’ on the up- 
direction switch to the center top contact of No. 5 con- 
tactor, through coil 7 to terminal 6 and to the L, side of 
the line. Energizing of this coil causes contactor No. 7 
to close and short-circuit the resistance between T, and 
Rk, and between T, and R,, which further increases the 
speed of the motor. 

The coil on No. 8 contactor is again energized, when 
No. 7 closes, by a circuit from terminal 7’ on contactor 
7, through coil 8 to terminal 6 and the L, side of the 
line. When this contactor closes, it connects R, to R, 
and R, to R.,, thus cutting the remainder of the starting 
resistance out of circuit and allows the motor to come 
up to full speed. 

No. 9 contactor closing, completes the circuit for the 
coil on relay 10. This circuit is from 32 and 3’ on relay 
SR, through the center contacts of contactor No. 9, coil 
10 to 6 terminal and the L, line. No. 10 relay has only 
one contact and this is normally closed. Energizing coil 
10 opens this contact and interrupts the circuit to con- 
tactor No. 6. This operation causes No. 6 contactor 
to open and place the buffer resistance in series with 
the starting resistance so as to be available for slowing 
down the speed of the motor during the stopping opera- 
tion. The butfer resistance is still cut out of the motor 
circuit owing to No. 7 contactor being closed. 


ADJUSTMENT OF CONTACTORS 


In adjusting the closing sequence and time of closing 
of the contactors during acceleration on the high-speed 
winding, No. 5 closes first and its motion should not be 
retarded as it short-circuits the low-speed winding in 
the motor. Following the closing of No. 5, contactors 
Nos. 9, 7, 10 and & close in sequence, and all should have 
their motion retarded by their dashpots. In adjusting 
these contactors, it is necessary that No. 7 closes before 
No. 10 opens its contact, to prevent cutting the buffer 
resistance into circuit with the motor. All the con- 
tactors on the controller are equipped with a dashpot 
for adjusting their time of closing, with the exception 
of contactors 5R, RU and RD. 

To slow down the speed of the car preparatory to 
stopping, the operator moves the car switch from con- 
tact 4 back to contact 2. This interrupts the circuit 
to relays 5R and 10 and to contactors 5 and 9, which 
causes these to open. When No. 5 opens, it puts the 
low-speed winding back into circuit and interrupts the 
circuit to the closing coils of contactors 7 and &. This 
causes these contactors to open and connects all the 
resistance between T, and R, and between T, and R, in 
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series with the two windings of the motor. Opening 
of relay 5R closes its bottom contact and completes a 
circuit for the coil on contactor No. 4, which causes 
this contactor to close and short-circuits the high-speed 
winding. 

The motor is now operating on the low-speed wind- 
ing at a speed higher than that corresponding to this 
winding, consequently the motor is converted into an 
induction generator and supplies a current to the power 
system. This action causes the motor to produce a re- 
tarding action to slow down the machine. The buffer 
resistance is connected in series with the starting re- 
sistance to prevent the slowing-down action of the motor 
being too abrupt. When No. 10 relay closes its bettom 
contact, it completes a circuit for the coil on contactor 
No. 6, which closes and short-circuits the buffer resist- 
ance after the motor has partly slowed down. Cutting 
out the buffer resistance helps to maintain the retarding 
action of the motor at a value that will slow the car 
down in a minimum of time, without any disagreeable 
effects to the passengers. The time of closing of No. 6 
contactors is controlled by the opening time of relay 10, 
which is regulated by a dashpot. 

A circuit was made for the coil on No. 7 contactor, 
when Nos. 4 and 6 closed, which causes No. 7 to close 
and short-circuit the resistance between 7, and R, and 
between T, and R,. This operation tends further to 
maintain the retarding action of the motor. When con- 
tactor No. 7 closed its center contact, it completed a cir- 
cuit for the closing coil of No. 8 contactor, which closes 
end cuts out the remainder of the starting resistance 
and the motor slows down to a speed corresponding to 
that of the slow-speed winding. 


FINAL STOPPING OF THE CAR 


The final stopping of the car is completed by the 
cperator bringing the car switch to the off position, 
when all contactors come to their off position, cutting 
the power out of the motor entirely and releasing the 
mechanical brake, which is applied by springs. 

At the top floor the car is stopped automatically by 
the limit switches in the hoistway, first by 4-32 open- 
ing and switching in the slow-speed winding and short- 
circuiting the high-speed winding. The final stop is 
made by limit 8-11 opening, which performs the same 
function as moving the car switch from No. 2 to the 
eff position. 

In the down direction the sequence of events is the 
same except that the car switch is moved to points 3 and 
5 and the down-direction contactor and RD relay clos« 
instead of the up-direction contactor and relay RU. 

When tracing out the various circuits Fig. 2, the 


simplified diagram Fig. 3 will be of assistance in fol- 
lowing out these circuits and seeing just what takes 


place when the various contactors function. 





THE TERMS CAPACITY, EFFICIENCY AND ECONOMY alt 
often confused, the confusion arising in the fact that 
they are likely to be used independently of one anothe: 
and without examining their effect on other efficiencie: 
For example, it is sometimes advantageous to use a low 
priced coal that gives 65 per cent furnace and _ boil 
efficiency as against a higher-priced coal that gives 7 
per cent efficiency. The efficiency of the dollar is th 
real criterion. An increase in capacity at a sacrifice « 
efficiency may make for economy by saving fixed charg: 
on additional boilers and equipment. 











February 15, 1927 


POWER 


Special Uses of Welding 
in Westport Station 





ELDING used for a variety of purposes, in- 

cluding pipe-line fabrication, replacement 
of studs in boiler handhole plates, repair of 
broken stoker cranks and removal of generator 
rotor end rings. 





UCH of the pioneer work in the application of 

fusion welding to power plants has been done 

in the plants of the Consolidated Gas, Electric 
Light & Power Co., Baltimore. This company has for 
years made extensive use of both oxyacetylene and elec- 
tric-are welding, each process being used for the jobs 
for which it is best suited. 

An article in the June 9, 1925, issue of Power, on 
pipe welding at the Westport Station of this company 
dealt chiefly with the high-pressure steam lines, most 
of which are welded by the oxyacetylene process. A 
pictorial article in the Oct. 26, 1926, issue showed some 
of the many applications of welding to new-plant con- 
struction as exemplified by the Gould Street Station. 

The present article, which is designed chiefly to show 
some special and ingenious applications of welding in 
the Westport Station, is based on a trip through the 
plant and information supplied by A. L. Penniman, Jr., 
superintendent of steam stations for the Consolidated 
Gas, Electric Light & Power Co. Before describing 
these special “kinks,” a brief review of the history of 
welding in this plant may be of interest. 

HAVE USED WELDING SINCE 1912 

The Westport Station went into operation in 1906. 
In 1912 four new boilers were added, all the additional 
piping required being fabricated by oxyacetylene weld- 
ing. 3eginning in 1913, the replacement of all the 
older steam piping in the plant was undertaken, because 


trouble was being had with cast-iron fittings and 
flanges. All the flanges were removed with the cutting 
torch. Steel flanges forged with short necks were then 


welded to the cut pipe ends, adjacent to valves and fit- 
tings, while line joints were made by welding in short 
lengths of pipe. New piping was purchased with Van 
one joints. Lines up to and including 16 in. were 
revamped in this manner. 

ditional and turbines were installed in 
I9\ 1. Pipe bends were bought from the manufacturer, 
all other fabrication on these welded lines being done 
at power plant. Between 1915 and 1919 thirty more 
rs and five more turbines were installed. All the 
Pipag, of every description and pressure, was welded. 
’ flanges were used with each successive job. 
1915 it was necessary to cut a 16-in. outlet from 
in. main. With fittings this would have meant an 
eX ive shutdown. The job was accomplished with 


rch in 3 hours in the early morning when the 


boilers 


n load was light enough to be carried by the water 
} plant 


The first application of electric welding in the West- 
port Station was in 1916, when it was used to repair 
the middle section of a 32,000-sq.ft. surface condenser, 
a casting 16 ft. in diameter. A little later a condenser 
arrived from the manufacturer with a piece broken out 
of the end section. A patch was welded in with the 
electric arc. 

About the same time welding was first used for 
fabricating tanks, such as storage tanks and open heat- 
ers. Old cast-iron heaters were removed and replaced 
by apparatus of welded steel construction. Welding 
was specified on all new tanks and heaters purchased. 

Since 1916 welding has been used to build up boiler 
drums where the plates were thinned by corrosion. 
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Fig. 1—Boiler handhole cover set up in special fixture 
for welding tn new stud 


These boilers include not only those in the Westport 
Station, but also marine boilers in tugboats belonging 
to the company, as well as boilers in heating plants. 
No trouble has ever been experienced from these jobs. 

Since 1920 fusion welding has been used at West- 
port to fabricate air ducts, flues, breechings, ete. In 
1925 an addition to the station was put in service, using 
the regenerative cycle with three-stage bleeder heat- 
ing. For this job six bleeder heaters and two heat 
exchanges were constructed. 
design. 


These were all of special 
Both gas and electric welding were used exten- 
sively in fabricating the heaters and connected piping. 

While the gas-welded piping system is perhaps the 
most important application of welding in the Westport 
Station, nothing more need be said about this here as 
it has already been covered by the article in the June 
9, 1925 issue of Power. 

Coming to the special applications illustrated by the 
accompanying photographs, Fig. 1 shows a boiler hand- 
hole cover set up for welding in a new stud. When 
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Fig. 2—Worn shafts like this 


are built up with the 


electric are 
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Figs. 3 and 4—Method of 
repairing broken 





bene stoker-crank 


Fig. 5—Set-up for removing 
ring of generator rotor 


Fig. 6—Evoded pump impeller 
before building up by welding 














pete | 





‘ebruary 15, 1927 


he original stud breaks, as is frequently the case, the 
tub is drilled out and the hole is countersunk slightly 


n the convex side to facilitate welding. Then the 
over is set in the vise jig as shown. This is designed 

} hold, in proper relation to the cover, a stud threaded 
n one end only. The two are then welded together at 

1e countersunk end of the hole. 

It is necessary to repair several thousand of these 

vers each year. The cost, using the method just 
described, is about twenty cents each, whereas new 
covers cost about $1.50. 

Another money-saving repair is illustrated in Figs. 
3 and 4. The crankshafts of underfeed stokers are fre- 
quently broken or twisted. When this occurs, each half 
of the crank is put in a jig, and most of the metal of 
the pin is turned away, leaving two conical stubs. To 
assure correct alignment before welding, the two halves 
of the crank are set up in a special fixture, as shown in 
Fig. 3. Fig. 4 shows the job after the pin has been 
built up with the electric arc. After the welding is 
finished, the crankpin is turned down to size. The total 
cost of this repair is less than five dollars, which is 
but a fraction of the cost of a new crank throw. Gas 
welding is used for repairing such cast-iron parts as 
stoker-shaft brackets and ram brackets. 

Fig. 2 shows a worn shaft and Fig. 6 an eroded pump 
impeller. Both were later built up by electric welding 
and then machined down to correct shape. 

Welding is used in this plant for repairing all parts 
of material-moving equipment that are subject to break- 
age or excessive wear. 

Worn or corroded plates of coal bunkers are built 
from time to time, as are also the journals of motors and 
fans exposed to excessive wear from coal-dust ash, etc. 


WELDING USED ON A RING PULLING JOB 


Fig. 5 is an interesting example of the many special 
jobs in which welding has played a part. It was neces- 
sary to remove the end rings of the field of one of the 
large generating units. Two strips of steel {x3 in. in 
section were electrically welded on opposite sides of the 
ring and parallel to its axis. To each of these strips a 
2)-in. nut was welded, as shown. With the aid of two 
long threaded 23-in. rods and an I-beam “strong-back,” 
it was possible to pull the ring off. Before the pulling 
operation was begun, the holes in the ring were filled 
with magnesia to protect the windings during the pre- 
liminary heating of the ring. 





COLLAPSE OF THE 90-FT, STACK on the power house of 
the Birmingham Electric Co. at Birmingham, Ala., on 
Jan. 14, which resulted in the death of two men, is be- 
lieved to have been due to the rusting of the heads of 
rivcts concealed between the outside shell of the stack 
and the lining. The stack had been in place about 25 
It was of j-in. plate and lined to within 30 ft. of 

The point of failure was 48 ft. below the top, 
and at the time of the accident the work of relining the 
tach had been undertaken and the old lining had been 
ed to a point about 6 ft. below the point of failure. 
ination of the stack showed no rupture of plate, 
but itting to the depth of half the thickness of the plate 
inside and heads of rivets badly corroded. Fail- 
re urred through shearing of the rivets in the region 

the corrosion occurred. — Engineering News- 


the top. 
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Locating the Cause of Pump 


Troubles 


By J. ELMER HOUSLEY 


— fundamentals in power- plant main- 
tenance is of equal importance to their use in the 
design of the equipment. In maintenance it is con- 
cerned with the primary or fundamental cause of cer- 
tain results, and results are as strange sometimes as ail- 
ments of the human body which have their seat in one 
part of the body while the pain is exhibited in some 
other part. 


CAUSES OF PUMP TROUBLE 


One of the fundamental causes of centrifugal pump 
trouble is a shaft running out of true, bent from any 
number of possible causes and never suspected of being 
the cause of motor overloads, worn flexible couplings, 
excessive wearing of packing, loose bearing shells in the 
housing, too rapid wearing of bearings, loss of thrust 
bearings, governor trouble on steam-turbine drives and 
damaged seal or clearance rings and impellers in the 
pump. 

The question arises as to how to determine the 
primary cause of any of the actions mentioned—that is, 
if they are not local troubles. First, a careful study of 
the particular repair job will indicate whether the 
trouble could be caused by a local defect. Second, if no 
local defect is apparent, the entire machine should be 
torn down and every part examined for evidence of other 
trouble which would give confirmation of the primary 
cause. The pump rotor should be put in a lathe and 
checked by a shaft indicator over its entire length as 
far as possible, and then the rotor should be carefully 
balanced. This procedure becomes increasingly im- 
portant if the speed of the unit happens to be above 600 
r.p.m. or if the impeller is of large diameter. It is 
seldom that a good mechanic will fail to find the real 
cause and eliminate the trouble with the unit if this 
procedure is followed. Dismantling takes time and is 
expensive, but so are constant recurrences of the 
same trouble which may result in total destruction of 
the unit in time. 


PUMP ON JET CONDENSER 


One case in mind exhibits the progressive nature of 
such a shaft trouble. The unit was the discharge pump 
of a low-level jet condenser. The pump was a 16-in. 
screw impeller type operating nominally at 1,800 r.p.m. 
and direct connected to a 200-hp., 2,200-volt three-phase 
60-cycle squirrel-cage induction motor, requiring 48 
amperes at full load. The first symptom of trouble was 
the loss of an outside bearing on the motor, and the 
whole motor was reported unusually warm just before 
the bearing wiped. The bearing was replaced, and as 
the weather was warm and the location of the unit ad- 
jacent to the warm air discharge from the generator, an 
air hose was kept playing on the bearing housing. The 
motor as a whole in a few hours heated up to a tem- 
perature of about 140 deg. F. <A split-type current 
transformer with its calibrated leads and ammeter was 
secured and the transformer put around one motor lead 
at the compensator. The meter indicated 60 amperes, 
or about a 25 per cent overload on the motor. 

The valve on the water-inlet line to the condenser was 
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closed a few turns until the motor current dropped to 
145 to 48 amperes in order to protect the motor. The 
water level in the condenser went below the gage glass, 
and the vacuum for the turbine declined about 1: in. 
of mercury owing to the decrease in the amount of cool- 
ing water, which came from a spray pond. It was neces- 
sary to keep the unit in service to supply the power 
demand. <A few days later the outside bearing on the 
pump was found to be vibrating slightly in the housing, 
which was the first noticeable vibration to appear. 

The following Sunday a short shutdown was made, 
and a light shim was placed around the bearing bushing 
and the cap replaced. The pump packing was found to 
be about gone, although it had been renewed about three 
weeks previously, and the pump was repacked. In the 
meantime the rated discharge of the pump was looked 
up and found to be 6,000 gal. per min. The unit was 
equipped with a flow meter and thermometer on the 
intake and discharge side and a vacuum gage. 


DIAGNOSING THE TROUBLE 


A calculation showed we were pumping only 4,000 gal. 
per min. with the motor fully loaded, besides an old 
centrifugal vacuum pump had been removed from the 
pump shaft and a radojet air pump had been substi- 
tuted, which lowered the rated load. Some trouble was 
evident, but the cause was not externally apparent. 
Arrangements were made to shift the load of this unit 
to another plant and the pump was dismantled. The im- 
peller blades gave evidence of having been lightly rub- 
bing the pump cylinder. The clearance at this point 
was nominally just under vs in. The pump rotor was 
put in a lathe and was found to be out of true about 
0.025 in. near the middle of the shaft. To correct this 
condition, a light cut was made over the entire shaft to 
true it up. A heavier cut was made under the screw- 
type blades, and a bushing was pressed on the shaft 
and keyed and the impeller keyed to the bushing. This 
required the rebabbitting of the bearings; they were 
worn excessively, and a change in the size of shaft pack- 
ing used. The rotor was balanced carefully after the 
completion of the job. The pump was put back in serv- 
ice and has operated for over a year and a half without 
any further repairs except for normal replacement of 
shaft packing. 

TURBINE-DRIVEN UNIT GAVE TROUBLE 

Probably not often two similar cases will occur in 
the same plant within one vear. However, they did in 
the plant under discussion, possibly to prove the rule. 
To make truth still stranger, the shafts in both the pump 
and the turbine were found out of true. The unit was 
a boiler-feed pump rated at 500 gal. per min., at 2,600 
rp.m. under a 650-ft. head. This unit supplied boiler- 
feed water to four 9,940-sq.ft. 210-lb. boilers. Normally, 
three boilers were operated at a rating of about 160 per 
cent. The other feed pump was somewhat smaller and 
did not satisfactorily handle three boilers, which made 
continuity of service of the big pump important in the 
operation of the plant. It was the old familiar story— 
something was always happening to this unit. The 
thrust bearing would wear rapidly and always run hot, 
the bearing on the coupling side would show signs of 
fractured babbitt and excessive wear in one month. The 
pump packing could not be kept tight enough to prevent 
leakage without burning the packing. 

On the steam-turbine end the governor was mounted 


on the end of the shaft. A number of small parts on 
the governor mechanism broke and the knife-edges 
were badly rounded. The turbine thrust bearing was 
on the outside or steam inlet end, and shaft collars run 
against the ends of a bronze bearing bushing. This 
bronze bearing would be replaced about once per month 
because of shaft vibration and bad lubrication as was 
found later. However, until the fundamental trouble 
was corrected, the lubrication problem of oiling a bear- 
ing operating around 200 deg. F., could not be solved 
The unit ran very rough and the foregoing troubles, 
which usually showed up one after another at intervals, 
were blamed on the high speed and a “run of hard luck”’ 
by the operators. 

We were not sold on these ideas, however, and at the 
first opportunity both the pump and the turbine were 
completely dismantled. The pump was scaled up rathe: 
badly, and the clearance rings showed signs of rubbing 
and the clearance was greater than permissible. The 
pump rotor was tested in a lathe and found to be out of 
true about 0.01 in. and out of balance. A new roto: 
complete with clearance rings was on hand, so afte) 
cleaning the cylinder and diaphragms with dilute muri- 
atic acid and washing thoroughly with a hose afte) 
half an hour’s soaking, the pump was ready for re- 
assembly. In the meantime the bearings were poured 
and turned. 


TESTING TURBINE SHAFT 


The turbine shaft was tested for trueness with a shaft 
indicator in a lathe and was found “off” about 0.008 in 
No spare runner was in stock, so an attempt was made 
to straighten the shaft. It could not be made to come 
true closer than 0.002 in. A new bronze bearing was 
made in the shop, and the other bearing was poured and 
turned. A light cut was necessary on each bearing 
surtace of the shaft. After careful static balancing, 
the turbine was reassembled. The entire unit ran much 
steadier, but a small amount of vibration was still ap- 
parent in the turbine. It was thought best to order a 
new turbine runner and wearing parts of the governor 
This was done, and after they were installed, no furthe: 
trouble was experienced except lubrication trouble on 
the bronze bearing of the turbine, which was solved b\ 
the use of a heavy gas-engine oil for this bearing. The 
unit has operated now for nearly two years without 
forced recourse to the small pump. There is no vibra- 
tion anywhere near or on the unit which can be detected 
Except for packing, the repair expense has been nothing 
with the unit in operation 70 per cent of the time during 
the last two years, the plant being in stand-by service 

A brief is held for the plan of completely dismantling 
centrifugal pumps when a series of troubles ensue which 
cannot be eliminated or definitely assigned to local dc 
fects. Otherwise perfectly good equipment may lb 
condemned as poorly designed or built, when as a matte! 
of fact the trouble may have originated by the stresses 
set up by the loss of a bearing or improper handling 
of rotors during assembly or by foreign material getting 
into the pump. 


es, 


For A DIRECT-ACTING STEAM PUMP it is dangerous to 
allow the piston to travel as near the cylinder heads 
in the ordinary engine, since a slight change in the ec 
ditions of steam pressure, pump friction or the pressu 
pumped against, might cause the piston to strike. 
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High Heat-Transfer Rates for 
Surface Type Desuperheaters 


By P. H. HARDIE 
seribes a large unit designed and installed in the Hud- 
son Avenue Station of the Brooklyn Edison Company. 
perheated steam to water that is not moving, and The tests reported in this article were conducted to 
what little information has been published deals furnish data for the design of this desuperheater, with 
only with low velocities. Results obtained froia the apparatus shown in Fig. 1, which was made to 
tests conducted at the Hudson Avenue Station of duplicate as nearly as possible the conditions existing in 
the Brooklyn Edison Company indicate that the the actual desuperheater. The main test 
transfer rate is extremely high for high veloc- 
ities. Some of the factors affecting the transfer 





RACTICALLY no information is available on 
the subject of heat transfer from flowing su- 
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Steam Flow ThroughTube, Lb per Hr. 


Fig. 2—Test results plotted against steam flow 


sisted of a 14-ft. length of 1!-in. boiler tube located 
concentrically inside a 23-in. extra-heavy steel pipe. 
Fourteen feet is approximately the vertical height of 
the actual desuperheater tubes when completely sub- 
merged. All tests were made with full submergence, as 
shown by the gave glasses on the water chamber. 







Expansion jor 


ee “ed Extra heavy pipe’ lest CONDITIONS 
ee 9 Steam at 275 lb. gage pressure and 600 deg. total 
temperature was supplied from an auxiliary steam Jine. 
The piping was installed so that tests could be made 
yl hermometer, well with the steam flowing either upward or downward 
through the test section. As shown in Fig. 1, the direc- 
tion of steam flow would be upward. Most of the runs 
were made with the steam flowing upward, as the test 
conditions were easier to control for upward flow than 
Fig. 1—Layout of test equipment downward flow. However, the best runs with downward 

: : flow gave the same heat transfer rate as for upward 


. ; : flow under like conditions. 
ow-pressure boilers, which is generally desirable 


ymetimes essential, it is necessary to install a re- 
valve in the tie line, and also some type of de- 
s ‘uperheater if the older equipment cannot be operated 
tl with steam at the higher temperature. Surface- 
lesuperheaters are an absolute assurance against 
‘ slugs of water carried over and for that reason 
rhly desirable, but owing to the common impres- 
at the heat-transfer rate would be low and would 
a desuperheater of prohibitive size, they have 
n used for this purpose up to the present time. _ 
icle in Power for Nov. 30, 1926, page 805, de- Assistant 


The quantity of steam flowing through the apparatus 
was regulated by the valve before the orifice in the ex- 
haust line and measured by the orifice. From the orifice 
the exhaust steam was piped to a small condenser where 
it was condensed and weighed for the first set of runs 
and found to check with the weights as calculated from 
the orifice readings. For all other runs the orifice read- 
ings only were necessary. 

The heat transferred was determined by measuring 
the heat given up by the superheated steam in passing 


engineer, Research Bureau, Brooklyn Edison Co., Inc. 
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through the test section. No attempt was made to de- 
termine the heat-transfer rate by measuring the heat 
absorbed by the water in the jacket, owing to the com- 
plications involved in making such measurements, which, 
when obtained, would not give as accurate results as 
those determined from the steam side. 

Before any test was started, the conditions were 
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Velocity of Steam Through Tube, Thousands of Ft. per Min 
Fig. 3—Effect of steam velocity and pressure on 
heat-transfer rate 


allowed to become constant. Readings were taken every 
five minutes, and the length of the tests varied from 
30 to 40 minutes. 


UNEXPECTED RESULTS 


A number of surprising and peculiar results were 
obtained from these tests. First of all, the heat-trans- 
fer rates were found to be much higher than was ex- 
pected. In the accompanying table are given the final 
results of the test, and Fig. 2 shows them in graphical 
form. The heat-transfer rates are given for both the 
inside and the outside surfaces of the tube. However, 
it is the general practice to base the transfer rate on 
the surface with which the gas comes in contact, in this 
case the inside surface of the tube. 

The first set of tests were made with only high veloc- 
ities through the tube, and they gave results that were 
very puzzling, as they showed decreasing heat-transfer 
rates with increasing velocity above 14,000 ft. per min., 
as shown by the dotted curve in Fig. 3. These tests 
were made with a pressure of 50 Ib. gage in the water 
jacket, as this pressure gave a mean temperature differ- 
ence equal to that expected in the actual desuperheater. 

Tests were then made to determine the cause of the 
decreasing heat-transfer rate, and it was found that at 
maximum flow a marked change in the heat transfer 
rate was obtained by changing the pressure in the water 
jacket, which changed the temperature of the water 
and in turn the mean temperature difference. Fig. 4 
shows the heat-transfer rate plotted against mean tem- 
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perature difference, and Fig. 5 shows the total heat 
transferred plotted against mean temperature difference 
for the same tests, indicating that the total heat trans 
ferred actually increased as the thermal head decreased. 
REASONS FOR RESULTS 

The reason for this phenomenon is hard to determine 
definitely from any of the results of the tests, but it is 
evidently caused on the water side and not the steam 
side of the apparatus. The most plausible explanation 
is that it is due to the volume of evaporated steam that 
must pass upward through the water in the jacket. At 
atmospheric pressure a pound of steam has a volume of 
26.8 cu.ft. and at 225 lb. gage only 1.92 cu.ft., so that 
at atmospheric pressure approximately twelve times as 
much steam as for 225 lb. had to pass upward through 
the water jacket for the same amount of total heat 
transferred.’ Since the change in the mean temperature 
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Fig. 4—Variation of heat-transfer rate with mean 
temperature difference 


difference was accompanied by changing the pressure be- 
tween these limits, it is reasonable to assume that the 
volume of steam bubbles passing up through the water 


I'The ratio of the specific volumes is 14, but the heat of vapor 
ization at atmospheric pressure is 970 and at 225 Ib. gage pressu 
it is $30, Which reduces the volume of the steam evaporated 

: , 830, : is f 
the same heat transferred by the ratio ==> making the ratio « 
vf 
the volume of steam evaporated 12 instead of 14. 


DESUPERHEATER HEAT-TRANSFER TESTS 


Test Data and Results 


Average Water 
Water Jacket 
Steam Steam Press., Lb. Steam Temper- lremper- Pressure 
Flow, per Sq.In. Abs ature, Deg. F ature, Lb. per 
Lb. per Hr. Inlet Outlet Inlet Outlet Deg. F Sq.In. Abs 
4,065 238 216 572 483 398 240 
3,000 241 229 573 478 395 240 
1,913 239 234 563 467 397 240 
1,218 239 237 553 459 397 240 
809 239 237 547 445 392 239 


Average Average Logarithmic Heat Transfer R 
Density Specific Mean B.t.u. per Sq.Ft 
of Steam, Heat Temperature Average Steam Velocity Hr. Deg. M.T.! 
Lb. per of Difference, Through Tube Outside Insid 
Cu.Ft Steam Deg. F Ft. per Sec. Ft. per Min. Surface Surt 
0. 400 0.491 126 409 24,500 254 339 
0.417 0.510 125 290 17,400 212 283 
0.426 0.518 11 181 10,840 155 207 
0. 435 0.521 102 113 6,750 106 14 
0. 441 0.537 95 74 4,440 84 V2 
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n the jacket is the real cause of the changing heat- 


ransfer rate at constant steam flow. When the volume 
vecomes too great, the bubbles in rising probably tend 
o sweep the water away from the tube and prevent 
rood contact, thereby decreasing the ability of the tube 
o transmit heat. The ratio of free water-jacket cross- 
sectional area to tube surface is therefore important. 

The solid curve in Fig. 3 and all curves in Fig. 2 are 
lotted from tests with the pressure in the water jacket 
225 lb. gage. From Fig. 4 it seems that it would be 
possible to obtain an even higher heat-transfer rate at 
the maximum flow if the pressure in the water jacket 
were increased above 225 lb. gage. This pressure was 
the maximum safe working pressure for the test ap- 
paratus, and therefore it was impossible to check this 
point. For low steam velocities changing the water- 
jacket pressure had practically no effect on the heat- 
transfer rate. 

EFFECT OF SPECIFIC HEAT 


A questionable factor in determining the heat-trans- 
fer rate from the drop in temperature and pressure of 
the steam in passing through the test section is the 
average specific heat of the steam between the two 
limits. The heat-transfer rates given in this report 
were figured from the difference in total heats, using 
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Fig. 5—Variation of total heat transferred with mean 


temperature difference 


ilenwood’s Steam Charts, which are based on Marks 
end Davis’ Steam Tables. The average specific heats 
given in the table are also figured from the difference 
in total heats and are given merely as a matter of ref- 
e e. The steam densities given in the same table 
are an average of the densities at inlet and outlet of 
the test tube. 





\CTICALLY ALL THE POWER CONSUMED in a textile 
is transferred into heat and only a very small part 
Used in elevating material or stored in the elastic twist 
of the yarn. This heat performs no useful purpose 

incidentally, to assist in the heating of the mill 
On the other hand, it increases the 
le warmth in the building in warm weather and 


in fa | 


{ weather. 


mi necessary the supplying of additional artificial 
hu ity so as to provide proper operating conditions.— 
Ci 


» Wrigley, in Mechanical Engineering. 
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Why a Compressor Is Needed in the 


Refrigerating Plant 
By G. Grow 


By many refrigerating engineers the fundamental 
principles that are the groundwork of the plant’s opera- 
tion are not fully understood. All appreciate the neces- 
sity of drawing the ammonia vapor from the evaporat- 
ing coils and compressing it to a higher pressure, but 
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Action of gas molecules in a cylinder 


why the compressor is needed may be a little difficult to 
explain. Ask yourself the question, Why will the am- 
monia vapor condense into a liquor if raised to 150 Ib. 
gage pressure and then cooled to 80 deg. F. temperature? 
The popular answer will be that by removing heat from 
it the gas will be condensed. If this were all the truth, 
why not cool it at the suction pressure? 

The need for a high pressure when condensing 
ammonia at the usual cooling-water temperatures may 
be blamed upon the molecules making up the gas. These 
molecules by their velocity create the pressure and tem- 
perature conditions indicated by the pressure gaye and 
thermometer. If, as at A, in the figure, we have a 
chamber filled with ammonia vapor, the rapidly moving 
molecules move back and forth, striking others as well 
as the container walls. Their velocity determines the 
pressure, which will be assumed to be 30 lb. absolute, 
and the temperature, which will be 0 deg. F. 

If, now, the compartment be made smaller, by pushing 
in the movable cover as at B, the molecules will not 
have so far to go to strike the walls and so more of 
them will strike the walls per second, causing the pres- 
sure and temperature to rise. If, now, the cover be 
moved in sufficiently, the number of molecules per cubic 
inch will become so great and the spaces between so 
limited that the temperature and pressure will reach 
high values. Now suppose by a process of cooling, part 
of the kinetic energy of the molecules be removed. The 
velocity of each molecule will then be reduced to a point 
that it does not overcome the attraction of the other 
molecules. The mass of particles then may be pictured 
as moving in curvilinear paths about one another, and 
the resulting density of the mass is such that we say 
it is liquid as at C. Part of the molecules, however, 
have such a high velocity that the cooling does not re- 
duce it sufficiently to hold the molecules within the range 
of attraction of the others. This portion remains a 
vapor, and if the cooling were continued at lower tem- 
peratures, more and more of these would change to the 
liquid state, but always some will be speedy enough to 
escape the attraction of the others. 

The compressor piston takes the place of the movable 
cover, and it can be stated that the sole purpose of the 
compressor is so to increase the number of molecules 
per unit volume that when a part of their velocity is 
removed, they will fall under the mutual attraction of 
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each other, which will give them the characteristic we 
call liquid. The squeezing of the gas into a smaller vol- 
ume requires work to be done by the compressor. As the 
piston moves inwardly, the bombardment of the 
molecules on the piston face requires the exertion of a 
force to counteract the effect. Furthermore, when the 
molecules rebound from the piston, they possess more 
kinetic energy than before, by reason of the energy they 
have absorbed from the moving piston. For this reason, 
after compression the ammonia gas possesses more en- 
ergy than before compression, the difference being the 
energy absorbed from the moving piston, which is ob- 
tained from the engine or motor driving the compressor. 


An Unusual Automatic Hydro-Electric 
Station 


Several unusual features have been incorporated in 
the Parishville automatic hydro-electric station of the 
St. Lawrence Valley Power Corporation at Potsdam, 
N. Y., including absence of a surge tank or relief valve 
of any kind in the steel pipe line connecting the dam to 
the station. The generating unit is a single General 
Electric 3,000-kva. 514-r.p.m. 2,300-volt three - phase 
60-cycle generator with direct-connected exciter driven 
by a horizontal reaction-type turbine. The station is 
entirely controlled by automatic switching equipment, 
with all the usual protective features for shutting down 
the machine in case of trouble. The turbine operates 
under an effective head of 130 ft., supplied through a 
pipe line running to a dam about half a mile away. 

Omission of the surge tank or relief valve is possible 
since the ordinary oil-pressure type governor for speed 
control and regulation is not used. Instead, the gate 
mechanism is controlled by a simple hydraulically op- 
erated servo-motor, under the control of a small alter- 
nating-current solenoid. A relatively slow motion is 
employed in operating the gates, to prevent causing 
surge pressures and avoid straining the pipe lines. 

In order to prevent excessive overspeed, a special grid 
resistance is connected across the generator terminals 
just previous to the opening of the main oil circuit 
breaker in case of an abnormal shutdown because of a 
short-circuit on the line or the sudden loss of load for 
any other reason. This artificial load is designed to hold 
the generator to practically normal speed until the gates 
have closed sufficiently to prevent its running at over- 
speed without external load. During normal shutdown 
the generator is not disconnected from the line until the 
gates are practically closed, and the artificial load there- 
fore does not come into use. 

Since the gate control mechanism has no dashpot 
equipment to prevent excessive acceleration before the 
machine is connected to the line, a special limit switch 
is used. This allows the gates to open immediately to 
the breakaway point of the wheel, at which point the 
limit switch trips the control solenoid, which action 
causes the gates to close slowly to about 5 per cent 
opening, where the limit switch again trips and allows 
the gates to open. This operation is continued until the 
oil circuit breaker has been closed and the machine con- 
nected to the line, after which the gates are opened to 
the full or a predetermined position. 

Since the gate-control mechanism is operated by pen- 
stock pressure, a relay is provided to shut down the unit 
on loss of this pressure while there is still enough pres- 
sure to close the gates. 
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An Opportunity 


to win 


°000 


Enter the “Power Prize Contest.” 
You may win the money; you are 
sure to acquire greater prestige; 
and others will benefit by learning 
how you effected plant improve- 
ment, 


OR the benefit of new readers and those 

who may have missed the announce- 
ments, in the last two issues, of the ‘Power 
Prize Contest” the conditions are here 
reiterated. 


ist Prize $500 
2nd Prize 250 
3rd Prize 100 


OR the articles showing the most com- 

mendable improvements in the results 
obtained from the modernization, reorgani- 
zation or improved operation of a power 
plant, during the last two years. 


l The manuscripts submitted will be judged 

on (a) the value of the results, not alone 
on savings in dollars, (b) ingenuity displayed, 
(c) general interest and applicability to other 
plants, (d) method of presentation. 


2 The identity of the plant must be revealed 
in the text and the story must be subject 
to verification. 


3 Articles should be as short as consistent 

with telling the facts; preferably not ex- 
ceeding 4,000 words exclusive of illustrations, 
which are desirable. 


All manuscripts should be submitted by 

May 15, addressed to Power, Tenth Ave. 
at 36th St., New York, and plainly marked 
“Entered in Power Prize Contest.” The manu- 
scripts should not be signed but each should 
be accompanied by a letter of transmittal giv- 
ing author’s name and address. For the pur- 
pose of judging, such letters will be keyed to 
the manuscript and filed. 


S Articles which do not win prizes, but which 

possess sufficient merit to warrant publica- 
tion, will be used subsequently and paid for at 
regular rates. 


The competition is open to all without re- 
gard to position. 


7 Names of the judges selected by the edi- 
tors will be announced later. 
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Society Meetings 

RE there too many engineering society meetings? 
Are they more numerous than is commensurate 
advancement in the field? Do they exact too much 
time of the busy engineer? And are the papers and 
talks always selected with a view to supplying the most 
helpful information? These are moot questions. 

It is quite evident that things are moving fast in 
engineering lines, and it is important that the societies 
keep pace with these developments. To do otherwise, 
would represent failure to serve the members properly. 
Moreover, this is not only an age of co-operative en- 
deavor, but also of co-operation in thinking. 

While the tendency in education is away from spe- 
cialization, the reverse holds true in the fields of produc- 
tion and application. This has been responsible for the 
formation of many specialized societies, both local and 
national; and to prevent further extension of this idea, 
many of the older and broader societies have established 
technical divisions to cover these specialized activities. 
Sometimes these overlap. 

The difficulty is that each group. fearful lest it lose 
some of the lime-light, demands and usually gets its 
full share of the program, whether or not it happens to 
have a real message to get across at the time. 

Furthermore, to get the most out of a meeting, one 
often desires to supplement it with further study, but 


with 


demands upon time interpose; another meeting is 
already at hand, and the result is a mass of very 
superficial ideas. 

Quality rather than quantity should guide more 


“meetings and program” committees. 


The Growth of 
Plant Capacity 
N DESCRIBING new large power stations it has for 
some time been the custom to lay stress on the in- 
stalled rather than the so-called ultimate capacity. 
From the first, ultimate capacity has been looked upon 
with some degree of suspicion. And it still is, but for 
a reason that is the very opposite of that formerly held. 
A few years ago, when somebody put in a plant of 
100,000 kilowatts initial capacity and said that the ulti- 
mate would be 300,000 kilowatts, there was a tendency 
for the members of the engineering fraternity to dis- 
count the prediction. 
Now the tables have been turned. Several stations 
rted within the last five years have already reached 
« point where the original claims for ultimate capacity 
a seen to be ultra-conservative 


rather than exag- 
gerated. For example, when the first 100,000-kilowatt 
section of the Hudson Avenue Station of the Brooklyn 
on Company went into operation in 1924, the an- 


nhoonced ultimate capacity of 400,000 kilowatts seemed 
« it visionary to some. 


With the addition of the latest 





unit (80,000 kilowatts) the station capacity has already 
passed 300,000 kilowatts, and it is evident that far more 
than the 400,000 kilowatts, originally contemplated, can 
be squeezed into the definitely restricted plot of land. 
In tact, the possibility of accommodating 700,000 kilo- 
watts is already obvious. Even this figure may later be 
raised. 

Similar conditions are found in other plants. When 
the Hell Gate Station was started in 1921, the ultimate 
capacity was given as 280,000 kilowatts. The capacity 
is already 285,000 kilowatts and the installation of the 
new 160,000-kilowatt turbine now on order will 
the total to 445,000 kilowatts. 

What has happened is that system loads are increas- 
ing at an unprecedented rate, while at the same time 
new units tend to be much larger than those first in- 
stalled. These take but little more floor space than units 
of considerably smaller capacity. 


raise 


The chief lesson that can be drawn from all this is 
that anybody who tries to guess even five vears ahead 
in the power field these days has a difficult task. 


Controllers for Power-Plant 
Auxiliary Motors 

HE FACT that a controller has been making good 

on a certain size of motor driving a given type of 
load, is not a guarantee of its satisfactory operation 
under these load conditions in all cases. When a motor 
is installed some distance away from the power house, 
in case of a short-circuit the current inrush into the 
faults will be much less than if a similar fault were to 
occur in the power house. Thus a controller contactor 
will be subjected to less severe service when used on 
motors supplied from lines outside the power house than 
when on the same motor inside the plant. The impe- 
dance of the lines and transforming equipment is con- 
siderable and is an important factor in limiting the 
value of a short-circuit current. 

In most of the applications outside the power house, 
if the motor gets into trouble, it can immediately be 
disconnected from the line automatically, without caus- 
ing any serious inconvenience. In the power house, if 
possible, the essential auxiliaries are required to stay 
on the line, in case they get into trouble, until other 
units can be started to take their place. Such condi- 
tions subject controller contactors to much more serious 
service than when the motor is protected for the usual 
industrial applications. This severe service of the power 
house that have given a good 
account of themselves in industrial applications, to fail 
after a short life in some of the power-plant auxiliary 
services. 


has caused contactors 


In the power plant reliability is of greater importance 
than in many industrial applications, and this becomes 
increasingly true when greater stress is placed on con- 
tinuity of service. This applies not only in the central 
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station, but also in the industrial power plant. A con- 
troller failing in a manufacturing process may stop only 
one machine, but in the power house there is danger of 
stopping the whole works. 

Opening and closing a circuit is not the only require- 
ment of a contactor. The ability to remain closed for 
long periods without overheating may be of equal impor- 
tance. On the average industrial-application controller, 
contactors are generally required to open and close at 
fairly short intervals and, in doing so, wear the contact 
surfaces into good electrical contact. On some of the 
power-house applications a contactor may remain closed 
for days, in which case the contact surfaces may become 
oxidized and cause serious heating. This has occurred 
to such an extent in some installations that it was found 
advisable to silver-plate the contacts. 

Standard equipment should be used wherever it is 
economical to do so, as this keeps down costs and sim- 
plifies maintenance. ‘The use of this apparatus is not 
always advisable, as the location of the motor on the 
power system, its protection and other factors must be 
kept in mind. 


How Should Power Generating 
Units Be Rated? 

“VER since the days of James Watt horsepower has 
| ee used as a unit for expressing the output of 
power producing and transforming machines. With the 
advent of the electrical generator the kilowatt came into 
vogue as a unit of rating for this class of equipment. 
Out of this grew the common practice of rating the 
engine or waterwheel in horsepower and the generator 
that the prime mover was driving, in kilowatts. As 
alternating-current power systems grew, the power fac- 
tors of the system became a controlling element in the 
rating of the machine, if the most efficient combination 
of prime mover and generator was to be obtained. This 
brought into existence a new unit, the kilovolt-ampere, 
for rating alternating-current generators. 

These ratings have developed an undesirable situation 
in the industry. Engines of all kinds and waterwheels 
are in general rated in horsepower. This rating is 
usually also applied to small and medium-sized steam 
turbines, while the large units are rated in kilowatts. 
Where the prime movers drive direct-current generators, 
the driven machine is rated in kilowatts. When alter- 
nating-current generators are used, it is common to see 
the rating expressed in kilowatts without any mentioa 
of power factor, in kilowatts with reference to the power 
factor, or in kilovolt-amperes with or without mention 
of the power factor. In these days, when large rating 
figures are so much in evidence, apparently sometimes 
the kilowatt or kilovolt-ampere does not give a figure 
large enough, and to meet the situation the rating is 
expressed in horsepower. When this is done, under 
conditions that are unusual, the horsepower may be 
easily taken to mean kilowatts, and a machine is re- 
ported to be about thirty-three per cent larger than it 
actually is. 

Such a conglomerate of ratings is, to say the least, 
confusion, frequently failing to give the desired infor- 
mation, and is a source of errors. Everyone will agree 
that speaking a common language is essential to a com- 
mon understanding, and this is needed in the rating of 
power-generating equipment. What this rating should 
be is open to discussion, but whatever the unit or com- 
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bination of units is, it should leave no question as to 
the capacity of a machine under a given set of con 
ditions. 

On account of the difference in the factors that limit 
the loading of the prime movers, and the alternating 
current generator, the unit of rating must include th: 
power factor. A kilovolt-ampere rating alone has nm 
meaning, since it may be at anything from an equa! 
value in kilowatts at unity power factor to zero kilo 
watts at zero power factor. Although the generato: 
will operate at unity power factor and carry its full 
rated load at normal voltage, the prime mover on moder: 
machines will probably not have sufficient capacity to 
drive the generator at this load. On the other hand, 
at low lagging power factors, the limitations due te 
heating of the field coils will prevent the machine from 
delivering its rated load at normal voltage. If a rating 
in kilowatts or kilovolt-amperes at a specified powe: 
factor is used, it can be made to tell the whole stor, 
of both the prime mover’s and the generator’s rating 
This rating is recommended in the American Institute 
of Electrical Engineers Standards for rating alternat 
ing-current generators. 


Proper Mean Effective 
Pressures in Diesel Engines 

HE bone of discussion, if not of contention, in 

Diesel engine circles is the mean effective pres- 
sures. With these pressures, at full load rating, varying 
from forty to over one hundred pounds, the tyro is at 
a loss as to the value to be taken as standard. Those 
who advocate the lowest pressures argue somewhat 
plausibly that a low mean effective pressure reduces the 
mechanical stress in the crankshaft and other parts, 
forgetting for the moment that the maximum stress is 
not due to the mean but to the peak pressure. Neither 
does a low mean pressure indicate a low maximum 
pressure. 

On the other hand, the proponents of high mean 
pressures point out that a smaller engine can be used, 
which permits either a lower investment or better work- 
manship. Asa further argument the excellent fuel rate 
at these high pressures is cited as proof that no ther- 
modynamic law is being violated. 

Between these two extremes are those who insist 
on the advantages of using mean pressures of around 
seventy pounds. 

In the arguments the matter of design has been 
ignored. Surely, pressures possible in a clearly scav- 
enged engine cannot be obtained in a machine where 
a goodly part of the burnt gases are trapped within the 
cylinder. Then, too, the type or method of fuel in 
troduction has a marked influence upon what pressures 
are obtainable. With the same degree of atomization 
it is possible for a solid-injection engine to show the 
same indicated mean effective pressure as can an ail 
injection engine. Since the former dispenses with th 
air compressor, its mechanical efficiency is better and 
the brake mean effective pressure shows a higher value 
But the elimination of the compressor is not going 
permit all engines to show higher mean pressure. Much 
depends upon the kind of injection system and the 
design of combustion chamber. Neither does the abili! 
to carry extremely high pressures prove that they 
advisable. The character of the load is a factor not 
be ignored by the designer when choosing the pressu! 
for a new type. 
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Ideas From Practical Men 


Readers are urged to use this department for the ex- 
| change of practical operating information. A minimum 
| of five dollars will be paid for contributions accepted. 














Gaging the Air Gap at Regular Intervals 
Prevents Interruptions 


A squirrel-cage induction motor is a comparatively 
simple machine, but it is surprising how little it takes 
sometimes to put it out of operation. Recently a small 
amount of wear in the bearings put an important 25-hp. 
motor out of operation for four hours and held up the 
production of 80 men. 

The motor was used to drive the forced-draft fan 
supplying the air to two water-tube boilers. A workman 
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Steel strip for gaging air gap on induction motors 


was giving the motor its regular cleaning with com- 
pressed air and when ready to put it in service again, he 
found that it would not start. Removing the belt did 
not help, but turning the pulley by hand showed where 
the trouble was. The rotor was down on the armature. 

There were no duplicate bearings in stock, and by the 
time new ones were secured four hours had elapsed. 
The gases of combustion were used in process work, 
and when the fan went out of order we had to fall back 
on the induced-draft fan, consequently the combustion 
gases were discharged directly to the atmosphere. As 
the fan was not large enough to give the necessary 
draft on the boilers, an interruption in the service 
resulted. 

Inspection of the old bearings revealed about s in. 
Wear on the one next to the pulley and nearly the same 
on the other one. While the motor was in operation, 
the rotation tended to keep it centered, but when stopped 
and then started again, the magnetic field held it fast 
at the bottom. Subsequently, the air gap was tested on 

motors, and regular inspection will be the order of 
day. JOSEPH O’BRIEN. 
osedale, L. I. 


‘he usual method of gaging the air gap on an 
iction motor is with a steel strip similar to that 
Shown (exaggerated) in the illustration. A gage of 

kind is generally furnished with the motor, but 
is is not done, it is advisable to make one while 
t notor is new or before any appreciable wear in the 
I ngs has taken place. The strip is ground to a 
t ness of a few thousandths of an inch less than 


the air-gap width. When it is possible to slip the gage 
between the rotor and stator at any point, the clearance 
is within safe limits, but when it is impossible to slip 
it through at certain points, such as in the direction of 
belt pull or on the bottom, the necessary steps should 
be taken to restore the air-gap clearance to a 
value.— Editor. | 


safe 


Slagging of Superheater Flues Lessened 
by Changing Brickwork 


The steam-generating equipment in our plant consists 
of three 5,160-sq.ft. boilers set in a single battery. Each 
boiler has a superheater placed in a small brick room 
adjacent to and above the longitudinal steam drums, 
the average superheat obtained being around 100 deg. F. 
The gases are conveyed to the superheater by means of 
flues built into the side walls of each setting. These 
flues extend from the firebox to the heater chamber as 
shown in the illustration, and another flue leads from 
this chamber to the uptake. This arrangement causes 
a part of the products of combustion to bypass the 
boiler tubes and pass through the superheater chamber. 

We have always had trouble from clinkers sticking 
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of special brick at opening of 
flue to superheater 


Arrangement 
gas 


flues were-in such a position that they could not be 
reached from the firedoors or any other openings in the 
setting. To get at them, the boiler had to be taken 
off the line and the slag knocked out with bars. When 


the boilers were forced and a poor grade of coal was 
being burned, the flues would plug up in about two 
weeks. 


This, of course, lowered the superheat. In an 
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endeavor to overcome this condition we experimented 
with silicon-carbide brick. The firebrick arch and all 
the other brick at the flue entrance were removed and 
silicon-carbide arch blocks and brick put in their place. 
This was tried out in one flue, and the other in the 
opposite wall was left with firebrick arches and firebrick 
back and sides. This was to be the control flue. 

The boiler was fired up and kept on the line for five 
weeks. As there was still about 60 deg. superheat in 
the steam coming from this unit, it was evident that 
some gas was still passing over the superheater. On 
inspection it was easy to see on which flue the brick 
had been changed. The flue built of firebrick was nearly 
closed with clinker, while the flue composed of silicon- 
carbide brick had little clinker adhering to it and what 
little was on the brick was easily removed. 

I am aware that no boiler manufacturer places super- 
heaters in this location today. These boilers were 
erected some years ago, and it was the idea that some 
others might be having the same trouble that prompted 
me to relate my experience with this peculiar type of 
setting. R. C. WHITEHEAD. 

Monroe, N. Y. 


Repairing the Damage from Electrolytic 
Action with the Electric Welder 


A short time after taking charge of a boiler plant 
consisting of two horizontal water-tube boilers, the joint 
between the boiler and the feed stop and check valve 
began to leak. Investigation showed that there was an 
electrolytic action going on within the boiler. The 
opening in the front head for the feed pipe had en- 
larged considerably, and some of the studs were reduced 
to about half their original diameter. Examination of 
the boiler showed that the action had taken place at 
several points, so we began to look for a means of re- 




















Drum head was reinforced at feed pipe by welding 
a flange on each side 


pairing the damage. We called in an electric welder 
and had him go over the boiler to see what could be done 
in the way of building up the several spots in the plate 
to the original thickness. To restore the drum head at 
the feed-pipe entrance, he chipped the metal around the 
opening to get a good welding surface, then built up the 
metal around the hole until the opening was back to 
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the original diameter. Then he welded an extra-heavy < 
marine-type flange on each side of the head and filled 
in around the edge of the flanges as shown in the illus- 
tration. 
The work was passed by the insurance inspector, who 
declared it the best job in welding he had ever examined. 
Taunton, Mass. BLAINE EMERY. | 








Fields in Opposition on Compound Motor 
Causes Peculiar Operation 











Compound motors connected so that the series winding tk 
is in Opposition to the shunt may develop any one of a f¢ 
number of effects, depending upon the turns in the series cl 
winding and the amount and nature of the load on the be 
motor. In one case a motor driving a large tumbling al 
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Shunt field open to test polarity of series winding P 

barrel in a factory was reported to vary its speed auto- . 

matically with the position of the barrel in its revolu- oo 
tion. The motor was found to be very hot and sparking 

badly at the commutator. When the load was being 4 

lifted in the barrel the motor would speed up and when % 

the load dropped it would slow down. It was suggested ° 

that the electrician interchange the series-field connec- ‘ 

tions, as the two field windings were probably opposing. . 

After this was done, the motor operated normally and ci 

revolved at practically nameplate speed. : 


With the two fields in opposition, when the load in- 
creased on the motor during the short period of lifting 
the material in the barrel, the increased current through 
the series winding would weaken the field and tend to 
increase the speed of the motor. When the material in 
the barrel tumbled, the load was reduced on the motor 
and the decrease in current in the series winding allowed ] 
the field strength to be increased by the shunt winding, 
and the motor slowed down. Thus the speed of the mo- 
tor varies with the revolutions of the barrel in an oppo 
site direction to what it should, since, when the heavy 
load comes on the motor, it should have slowed down. 

If there is any doubt about the operation of a com- 
pound motor, the polarity of the field windings should 
be tested. This can be easily done, by first slowly bring 
ing the motor up to speed as a compound machine, with 
out load. Then shut the motor down and disconnect 
the shunt winding at the starter, as in the figure, and 
then try starting the motor as a series machine. If th: 
two field windings are of the same polarity, the arm: 
ture should rotate in the same direction in both case: 
If it reverses its direction with the series field only co) 
nected, this will show that the two field windings are | 
opposition and the leads of the series winding should ! 
interchanged. In making this test, the starting resis 
ance should not be cut out of circuit when running « 
the series winding, or the motor will race. 

Baldwinsville, N. Y. ANTHONY J. CHRISTOPHER. 
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Comments from Readers 














Some Uses for Thermometers 


In Power for Feb. 8, on page 208, J. R. Belknap says 
that a well installed thermometer is far more reliable 
for measuring vacuum than the usual layout of mer- 
cury gage and barometer. He says that a great num- 
ber of errors are bypassed, but recognizes that there is 
an increased time lag in cases of sudden changes. 

This is bad medicine. It is difficult to install a 
thermometer that will indicate the steam temperature. 
[t is much more likely to indicate something closer to 
the temperature of metal wall through which it is in- 
serted, and this temperature is influenced by conduction 
of heat from the hot end of the turbine and by radiation 
to the outside air. I have myself seen a thermometer 
that indicated a superheat of 30 deg. F. in the exhaust 
from a condensing turbine. Impossible, of course, and 
yet this thermometer was an elaborate electric resist- 
ance device 20 or 30 ft. long, installed with a view to 
securing a dependable average of the steam temperature. 
But it was located near the metal walls of the turbine 
exhaust casing, which was found 
hotter than the steam. 

It is probably true that if a thermometer could be 
placed so as to respond accurately to steam temperature, 
its indications would be reliable, and obviously it could 
be read more easily than the combination of vacuum 
vage and barometer, with their admitted vagaries. But 
on the whole I incline to believe that it is easier to 
overcome the gage difficulties than to find an appropriate 
location for a thermometer in a place where it is 
physically possible to put the thermometer. 

Incidentally, the A.S.M.E. Test Code for Steam Tur- 
bines requires that exhaust pressure shall 
computed from temperature observations. 

New York City. JAMES A. HARRIS. 
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Is Smoke Abatement Practically Possible ? 


Theoretically, smoke abatement is completely possible. 
Practically, it is incompletely possible under present 
conditions. Some day it will probably be entirely pos- 
sible. 

The smoke nuisance, outside of incorrect application 
of air for combustion, is largely caused by excess vola- 
tile content in coals and ignorance of the methods for 

uring smokeless combustion on the part of the coal 
The users of small amounts of coal cannot pre- 

nt soft coals from producing smoke to some extent, 

{ many small smoke producers in the aggregate cause 
smoke-contaminated atmospheres. Also, atmospheric 

istures and changes in barometric pressures are un- 

idable causes. Why does not the National Bureau 

\lines stop the nuisance? 

. possible remedy that may be applied comprises the 
wing details: 

Producing low-cost fuel gas from low-cost high- 

tile bituminous coals and using such gas more 

rally. Gas for this purpose can be made at a cost 


rs. 





of from one-half to one-third of that of the gas that is 
generally made and used in cities today. Excepting 
in large cities having greatly congested populations, the 
veneral use of fuel gas by the small householder is in 
my opinion, economically possible, not only for cooking, 
but also for heating. Substantially everybody can burn 
gas without producing smoke. 

2. Transform low-cost high-volatile crude fuels into 
solid fuels that are relatively smokeless. Such trans- 
formed coals can be cheaply produced and generally 
easily burned without smoke if stoked by trained fire- 
men. Prepared fuels that contain solid soft-coal con- 
stituents will always produce some smoke in their burn- 
ing, but such smoke can be burned before it escapes 
into the atmosphere, by a proper intermixture with air 
over the fuel bed. Even crude low-volatile soft coals 
can be coked on the fuel bed by careful stoking and 
frequent or continuous feeding of the soft fuel, if the 
right kind of fuel-burning device is used. 

3. Schools might be instituted for the practical train- 
ing of combustion overseers in the relatively few prac- 
tical details required to direct furnace attendants how 
to burn fuels economically and smokelessly. Dissemina- 
tion of such practical information through personal 
instruction will go a long way toward securing smokeless 
combustion, as well as securing economy in the general 
use of fuel. 

4. A heavy fine could be imposed on any large coal 
consumer who ¢an afford to employ a trained stoker, if 
his chimney is emitting smoke. It will abundantly pay 
any large coal consumer to employ trained firemen to 
fire his furnaces or operate the stokers so as to avoid 
the escape of smoke from the combustion space. The 
use of properly prepared fuels should reduce the cost 
of heating from one-third to one-half at least. In 
large cities where fuel yas conduits of adequate size 
are not practical, it will be found that the economical 
heating of large buildings will be through the use of 
prepared fuels having as a thermic base low-cost high- 
volatile soft coals. 

5. Let the small coal user burn anthracite or properly 
graded coke with or without enrichment with anthracite 
fines. It is quite easy to crush coke and use the crushed 
product for small domestic cooking and heating pur- 
poses, the saving of labor more than compensating the 
cost of such smokeless fuels by the small user. 

6. By banking heating furnaces with a properly pre- 
pared smokeless low-cost banking fuel at the hour of 
retiring, which will reduce the rate of combustion dur- 
ing the sleeping hours and thus prevent the fuel bed 
heing burned out at the rising hour and requiring large 
fuel replenishment. This practice should cut down the 
cost of heating throughout all coal-burning communi- 
ties at least 15 per cent. 

7. By a reduction in the fuel cost of the electric cur- 
rent so that the current can be much more widely used 
in the large cities by small users both for cooking and 


heating. Such use will, of course, be of advantage to 
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¥1e user as well as helpful in securing smoke abatement. 
Patents have been issued covering the idea of 
impregnating coke with low-cost fuel oils to use as 
enriching constituents of gas-producing fuels. Latest 
information points to the possibility through such use 
and otherwise, of largely cutting down the cost of fuel 
vases; and inasmuch as all such low-cost gases either 
of producer or water-gas character can be enriched to 
any desired degree with cheap fuel oils, there is no 
yood reason why the extended use of fuel gas for heat- 
ing, as well as for generating power under some cir- 
cumstances, should not be expected, with consequent 
reduction of the smoke nuisance. All such advances 
point to the elimination of the smoke nuisance, and in 
some cases in many communities an immediate elimina- 
tion if proper action is taken. J. M. W. KITCHEN. 
East Orange, N. J. 


Why Short Flame Travel Reduces 
Furnace Volume 


The contribution by Guy B. Randell in the Jan. 18 
issue on “Why Short Flame Travel Reduces Furnace 
Volume” is of extraordinary interest, as it points out 
to the engineering profession a vast field of opportunity 
for future achievements. 

Mr. Randall emphasizes that the definite knowledge 
concerning the burning of pulverized fuel is extremely 
limited; he also states that in at least one commercial 
installation sound waves have a visible effect on com- 
bustion. Just how much accelerating action such waves 
would have in the case of an installation designed to 
secure the optimum of such effect remains to be seen. 
Mr. Randall has thus brought to our attention a most 
important aspect relative to pulverized fuel burning, 
which is not visible in furnaces burning coal by the 
long-flame process. 

To have a correct idea of powdered coal burning let 
us first consider a tiny piece of coal, suspended in air 
and not acted upon by gravity, or both coal and air at 
rest in constant volume, pressure and high temperature 
of atmosphere. 

The combustion will begin on all the faces of the coal, 
and immediately the coal will be separated from the 
surrounding air by a layer of ash and unburned gases, 
when the coal will smolder and cease to burn. This 
result will be the same if an element of coal is entrained 
in a current of air, all moving at the same velocity in 
the same direction, which to a degree is the action pro- 
duced by the long flame travel. It is obvious that for 
combustion to continue the air must come in contact 
with the coal. The velocity of combustion depends not 
only on the quantity of air and nature of combustible, 
but also the speed of contact per unit of time. Sound 
and vibration accelerate the speed of contact, producing 
short flame. 

It is admitted that combustion is practically instan- 
taneous the moment an element of air comes in contact 
with an element of combustible. This is true only so 
far as the quantity air surrounding the piece of coal. 
Obviously the sudden combustion causes an expansion 
in the gases, causing a pulsation which shakes off ash 
from the coal and draws in a charge of air, thus creat- 
ing air currents which again brush away ash and 
burnt gas strata. 

M. Taffanel and M. Audibert made experiments burn- 


Vol.65, No.7 


ing pulverized coal in a tube and found that the velocity 
of combustion was uniform so far as the oscillating 
movements, the frequency of which were compatible 
with the characteristics of the tube, and that when this 
oscillating movement became of higher frequency, the 
combustion became an explosion (a condition that exists 
with short flame burning). 

M. Audibert at Montlucon from his report, “The 
Combustion of Pulverized Coal” at the Congres d: 
Chauffage Industrial, published by the Chaleur et Indus- 
try, August, 1923, showed that the unit of time for 
combustion reduced as the pulsations increased approxi- 
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One of the early applications of short-flame burning 


mately as follows: 15 per cent at 700 pulsations per 
minute; 35 per cent at 1,100; 50 per cent at 2,100. 

It is obvious that furnace volumes can be reduced 
15 to 35 per cent and even 50 per cent with short flame 
burning having rapid pulsations. 

M. Roszack has said that when the flame is short th: 
fuel particles burn at high temperature, which would 
destroy the brickwork if the flame should be directed 
against it; but precisely because the flame is short, i! 
is easily localized and the trajectory controlled. Th: 
shorter the flame the more easily directed. 

Sound has an apparent effect on combustion and wi! 
serve as an indicator for regulating furnace condition 
When burning fuel at the rate of 500,000 B.t.u. pe 
cu.ft. per hour, the combustion emits a sing or hun 
At least this is the case with a furnace arrangeme! 
shown in the illustration. After the fuel and air su} 
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ply was regulated, the burning conditions were entirely 
controlled according to the tone, sing or hum caused by 
the combustion, the regulation of which was accom- 
plished by valve A, which supplied primary air from 
transporting and projecting the pulverized fuel into 
the chamber at the desired velocity. 

Too slow a velocity or too much coal entering the 
chamber caused pulsations and tones of low note. Cor- 
rect velocity and supply of coal were indicated by high 
vibrations and a tone of high note. With too high a 
velocity or too much air, vibrations ceased and no sound 
was emitted other than that produced by the movement 
of air. 

It is apparent that the observations of Randall, 
Audibert, Taffanel and Roszack are of considerable im- 
portance, as pulsations and vibrations increase with the 
emission of sound. The flame becomes relatively shorter 
and loses all flame aspects with a tone of high note. 

New York City. J. GOULD COUTANT. 


Who Is to Blame? 


Recently, I had an opportunity to visit a newly con- 
structed public building on “open house” day, and the 
chief interest to me was the power and heating system. 
One of the outstanding features of this building was 
the advertised absolutely modern conveniences. And as 
far as the features in direct relation to the uses of the 
building (hospital) were concerned, they seemed to be 
O.K., but somebody made a bad slip in the design of 
the power and heating system. 

The power house was equipped with locomotive-type 
boilers, arranged to burn natural gas only, whereas they 
were originally designed to burn a good grade of lignite 
coal on a down-draft water-tube grate. There were 
no feed-water heaters, feed pumps, meters, CO, instru- 
ments, thermometers or gages, except those necessary 
on the boilers. There was an expensive blowoff tank 
arrangement, which in my opinion need not have been 
so elaborate and the saving might well have been spent 
in instruments. 

The condensate return was fed to the boilers by 
means of two tilting traps, one receiving the return 
from the various return lines at the low level of the 
pipe tunnel and discharging into the second trap located 
near the ceiling. This one in turn discharged into the 
boilers by gravity in the usual way. Here again, it 
seems to me, was an added expense and complication 
that could have been avoided. 

The boilers were to operate at about 80 lb. gage. 
The heating mains were supplied through reducing 
valves, and no use was made of the high-pressure steam 
except for sterilization, cooking, etc. Couldn’t some use 
be made of this pressure drop? All the electrical 

nergy, refrigeration, etc., are bought on the open mar- 

t. The whole plant is located in a basement whose 
is about five feet below the sewer level. Off in 
corner is a steam-operated ejector for cellar drain- 
vy. IT am wondering what would happen if some 
ident should put the ejector out of commission and 
use the plant to be flooded. 
it should be remembered that this is not an old plant, 

a new one—one that is yet to see service. Who is 
ponsible for conditions such as this? Is it the archi- 
t, the installer, the contractor or the building direc- 

Surely, we cannot place the blame on any one 
them. 


or 
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In this particular case the architect has a state-wide 
reputation, the contractor has been noted, locally, for 
his good workmanship, the sub-contractor who installed 
the equipment is considered reliable, and at least one of 
the building committee should have known better. 

Although I consider this is a glaring exception and 
not the rule, undoubtedly many similar examples could 
be found. In this enlightened age there is seemingly no 
excuse for such expensive misconceptions of what some- 
one calls a power and heating system. 

As I have had several vears’ experience in institu- 
tional work of this nature, the shortcomings of this 
particular plant were readily apparent. Will building 
owners ever learn that the selection and location of 
the power and heat producing equipment is just as im- 
portant a factor as the design of the building itself. 
Frequently, the power house spells the difference be- 
tween profit and loss, the balance is so close. Why not 
make it the best with the funds available, and not place 
in a lot of equipment that is not used or is ill-adapted 
to its intended use? 

Let us hope that there will soon be an end to such 
installations. I do not believe all the operating mis- 
haps should be charged against the engineer, who gen- 
erally has nothing to do with the laying out or the 
original installation of the equipment. He has troubles 
enough to keep such a layout in operation, although 
he should set about to improve them as soon as he 
can. kK. R. GIDDINGS. 

Billings, Mont. 


The Power Plant Is Not so Bad 


Much discussion has been centered around the ques- 
tion of conditions and wages in the power plant. Many 
have declared that the game is not worth the candle and 
have gone into other work. I reached the same con- 
clusion and found work elsewhere. 

After an absence of six months I am again “back 
home’”’; that is, I have re-entered the power field, having 
accepted my old position, which I left some six months 
ago to earn higher wages. 

The higher wages were good, very good, while they 
lasted—but a slack period put an end to that. 

To appreciate his position in most any capacity in a 
power plant, a man needs only to leave it for a while and 
enter some vocation where conditions are not so de- 
sirable. 

Possibly I am fortunate in having employment in a 
plant where conditions are more or less ideal, and I do 
not doubt that the environment is not so pleasant in all 
plants. But I have learned, and | think my case is 
similar to many others, that the man who is consci- 
entious with himself and his employer cannot find the 
same contentment elsewhere. 

Of course, I refer to men that are in the game, and 
[ realize that other trades or professions appeal the 
same to those who have selected one of these trades for 
their life work. 

To the man who is now employed in a power plant at 
reasonable pay and who contemplating entering 
another trade that pays a higher hourly rate but is 
affected by the trend of building growth or by climatic 
conditions or frequent industrial depressions, all of 
which invariably hit the tradesmen and shop men before 
they touch the power plant, I would say simply that 
the change may prove disastrous. 

Pittsburgh, Pa. 


is 


J. W. GRUNDY. 
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Boiler Feed Water Abstracts 


~OR some time a “Joint Research 

Committee on Boiler Feed-Water 
Studies” has been investigating water 
treatment, scale, corrosion, priming 
and foaming, etc., from the viewpoint 
of steam-station and railroad practice. 
The work is being carried on under the 
auspices of the American Society for 
Testing Materials, the American Water 
Works Association, the National Elec- 
tric Light Association, the American 
Railway Engineering Association and 
the American Society of Mechanical 
Engineers. The organization consists 
of an Advisory and Editing Committee, 
of which Sheppard T. Powell is chair- 
man, and nine subcommittees, each in- 
trusted with some technical division of 
the work. 

Subcommittee No. 9, under the chair- 
manship of Prof. George Stetson, is 
responsible for the preparation of the 
bibliography. This is to consist of 
items selected by the regular editorial 
staff of the Engineering Index and 
such additions as come to the attention 


of the committee. The material is 
issued monthly through the courtesy 
of the A.S.M.E. main research com- 
mittee. The following items were se- 


lected from the first two reports of the 
bibliography subcommittee. 
BorLER FEED WATER 

Analysis—Composition of Water and 
injurious Constituents It Contains 
(Composition eaux naturelles et 
elements nuisibles qu’elles peuvent con- 
tenir), J. Guth. Assns. Francaises de 
Propriéetaires dAppareils a Vapeur— 
Bul. No. 25, July, 1926, pp. 161-180, 3 
figs. Discusses chemical constituents 
of water and importance of accurate 
analysis; gases, minerals and organic 
compounds; water hardness, temporary 
and permanent; typical feed-water 
analysis. 

Conditioning—Boiler Water Condi- 
tioning with Special Reference to High 
Operating Pressure and Corrosion, R. 
EK. Hall. Combustion, Vol. 15, No. 3. 
Sept., 1926, pp. 156-159, 1 fig. Scope 
of boiler-water conditioning; preven- 
tion of scale formation on evaporating 
surfaces; relation between chemical 
used in treatment and operating pres- 
sure; control of non-condensable 
in steam by conditioning of 
water. 

Dissolved Oxygen Recorder—Recorder 
for Dissolved Oxygen in Feed Water. 
Engineering, Vol. 122, No. 3174, Nov. 
12, 1926, p. 610, 2 figs. Instrument, 
known as Cambridge dissolved-oxygen 
recorder, gives continuous record of 
quantity of oxygen present in feed 
water on chart calibrated in cubic cen- 
timeters per liter so that defects in 
feed system which might otherwise re- 
main unnoticed for long periods, may 
be instantly detected and remedied. 

Evaporating — The Treatment of 
Boiler Feed Water by Means of Evap- 
orators (Die Aufbereitung des Speise- 
yassers fiir Dampfkessel mittels Ver- 


des 


gases 
boiler 


dampferanlagen), Wintermeyer. Feu- 
erungstechnik, Vol. 14, No. 22, Aug. 
15, 1926, pp. 263-266, 2 figs. Disad- 


vantages of chemical treatment; degas- 
sing of feed water; preparation of 
feed water by evaporation, whereby 
condensate and distillate are precipi- 
tated as feed water; examples of 
modern evaporator plants; cooling- 
water evaporators. 

Foaming and Priming — Present 
Knowledge of Foaming and Priming of 
Boiler Water, with Suggestions for Re- 
search, C. W. Foulk. Mechanical Engi- 
neering, Vol. 48, No. lla, Mid-Nov., 
1926, pp. 1364-1367. Progress report 
of Subcommittee No. 3 on Zeolite Soft- 
eners, Internal Treatment, Priming 
and Foaming, and Electrolytic Scale 
Prevention. 

Impurities — Water and Its Impuri- 


ties, J. C. Moore. Power House, Vol. 
20, No. 17, Sept. 5, 1926, pp. 17-19. 


Effect of impurities in feed water of 
boilers is to cause deposition of scale 
on interior of water-heating surfaces, 
in addition to deposition of mud or 
sediment, thus facilitating corrosion 
and foaming; corrosion results mainly 
from use of hard water; causes of hard 
water; how deposit becomes hard; car- 
bonates of magnesia; alkalinity of 
water; test for calcium salts; treat- 
ment to prevent scale; water filtration. 

Municipal Water Supply—Municipal 
Water Supplies and Effect of Trade 
Wastes in Relation to the Use of 
Water in Power-Plant Practice, V. B. 
Siems. Mechanical Engineering, Vol. 
48, No. lla, Mid-Nov., 1926, pp. 1372- 
1373. Progress report of Subcommit- 
tee No. 7 on Municipal Water Supply 
in Relation to Boiler Use. 

Preheating Pump, E. Josse. Engi- 
neering Progress, Vol. 7, No. 8, Aug., 
1926, pp. 208-209, 3 figs. Details of 
pump manufactured by firm of F. Seif- 


fert and Co., Berlin, novel feature of 
which is that boiler feed water is 
heated inside pump in direct contact 


with bleeder steam, pump raising pres- 
sure of condensate of prime movers fed 
back to boilers, from condenser pres- 
sure to boiler pressure. 

Pretreatment of Boiler Feed Water, 
C. R. Knowles. Mechanical Engineer- 
ing, Vol. 48, No. 11a. Mid-Nov., 1926, 
pp. 1861-1363. Progress report of 
Subcommittee No. 2 on Water Soften- 
ing by Chemicals (External Treat- 
ment). 

Treatment of Feed Wate Natl. 
Elec. Light Assn.—Report, No. 256-71, 
July 1926, 30 pp., 21 figs. Results in 
several plants with use of sodium 
aluminate as accelerator in outside 
treating systems, and experience with 
acid-treating apparatus used in connec- 
tion with zeolite system; scale troubles 
in interdeck and radiant-heat-type su- 
perheaters; boiler-scale troubles’ in 
high-pressure plant, which has been 
endeavoring to maintain suggested sul- 
phate-carbonate ratio; caustic-embrit- 


tlement troubles with boilers at Long 


Beach steam plant of Southern Cali- 
fornia Edison Co.; acid treatment of 
boiler water as developed by Dallas 
Power & Light Co. 

Treatment — The Preservation of 
Boilers and Condensers from Incrusta- 
tion and Corrosion by Means of Elec- 
tric Current, J. Frankfurt. Electrit- 
chestvo, No. 7, July, 1926, pp. 315-318, 
5 figs. Review of methods of water 
purification used in boiler feeding and 


employed in Russia and other coun- 
tries. (In Russian.) 
BOILER OPERATION 
Load Determination — Measuring 


Boiler Load Without Flow Meters, J. 
D. Jenkins. Power, Vol. 64, No. 18, 
Nov. 2, 1926, p. 658. Author makes 
use of principle that what comes in 
minus what goes out must equal what 
stays; this principle is applied to dis- 
solved solids in water entering boiler; 
from analysis of feed and boiler waters 
and knowledge of time boiler has been 
on and quantity of blowdown, evapora- 
tion can be calculated. 


BOILER PLATE 


Embrittlement — Concentration of 
Caustic Soda in Joints between Boiler 
Plate (Laugenkonzentrationen in Ver- 
bindungen von Kesselblechen), R. Bau 
mann. Archiv fiir Wirmewirtschaft wu. 
Dampfkesselwesen, Vol. 7, No. 9, Sept., 
1926, pp. 255-260, 16 figs. Results of 
investigation carried out for German 
Union of Boiler Users, showing that 
supposed concentration of salts, espe- 
cially of caustic soda, in rivet seams is 
possible only if seams are leaking and 
feed water is very salty. 

Embrittlement—The Cause and Pre 
vention of Embrittlement of Boiler 
Plate, S. W. Parr and F. G. Straub 
University of Illinois Bulletin, Vol. 23, 
No. 42, June 23, 1926, p. 7062, 50 figs. 
Concludes that embrittlement is caused 
by combined action of stress and chem- 
ical attack; stresses are inherent in 
construction and in operation of boiler, 
whereas chemical attack is caused by 
sodium hydroxide in boiler water; cer 
tain methods of water treatment tend 
to convert some safe waters into char 
acteristic type of water which produce: 
embrittlement; presence of sodium sul 
phate in feed water and undecomposed 
sodium carbonate in boiler water tends 
to retard embrittling effect of carbo 
nate waters; methods for introducing 
sulphates in boiler waters have been 
worked out to point of practical appli 
cation. Bibliography and data from 
embrittled boilers. 


BoILERS—CORROSION AND SCALE 
PREVENTIVE 
Corrosion—Boiler Corrosion on tl! 
Canadian Pacific Railway, T. W. Low 
Boiler Maker, Vol. 26, No. 8, Aug 
1926, pp. 223-226. Report on paper e! 
titled “Boiler Fitting and Corrosion 
presented at Master Boiler Makers’ A 

sociation. 
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The Problem of Steam-Boiler Cor- 
rosion, F. N. Speller. Mechanical En- 
gineering, Vol. 48, No. 10, Oct., 1926, 
pp. 1017-1023, 2 figs. Mechanism of 
corrosion; boiler feed water; dissolved 
oxygen and CO.; salt, alkali and acid 
content; influence of scale, organic 
matter, and composition of materials 
of construction; preventive measures; 
general precautions for care of boilers. 

Scale Prevention—Overcoming Scale 
in Boilers, D. Cochrane. Power House, 
Vol. 20, No. 20, Oct. 20, 1926, pp. 15-16. 
Author shows some causes of scale for- 
mation and outlines various methods to 
overcome its effects, dealing particu- 
larly with troubles caused when oil and 
scale combine in boiler. 

The Prevention of the Formation of 
Boiler Scale. Engineering, Vol. 122, 
No. 3168, Oct. 1, 1926, pp. 415-416, 5 
figs. Water-cooled type of apparatus 
known as “filtrator,” which is now be- 
ing used to prevent formation of boiler 
seale for removal of old deposits; proc- 
ess consists in introducing water-solu- 
ble constituent of linseed into water 
which is fed into boiler in such a way 
that no oil enters with it; with new 
modification, old trouble has been en- 
tirely eliminated; details of other modi- 
fications. 


POWER 


STEAM CONDENSERS 


Tube-Scaling Tools—Condenser Tube 
Scaling Tools. Engineering, Vol. 122, 
No. 3174, Nov. 12, 1926, pp. 611, 2 figs. 
Describes tool for removal of condenser 
scale, which has proved particularly 
useful in power-station work, where 
matter of some 8,000 tubes perhaps 17 
ft. long, may have to be dealt with. 

Tubes — Investigation of Strongly 
Corroded Brass Condenser Tubes (Un- 
tersuchungen von Messingkondensator- 
rohren mit starker Korrosion), M. 
Schwarz. Korrosion u. Metallsehutz, 
Vol. 2, No. 1, Jan., 1926, pp. 8-17, 17 
figs. Examination of tubes from two 
power plants showed basic zine car- 
bonate in corroded spots, and ex- 
periments showed that cooling’ water 
attacked beta mixed erystals of brass. 


LOCOMOTIVE BOILERS 


German Means of 
soiler Pitting, C. H. Koy). 
Locomotive Eng., Vol. 39, 
1926, pp. 278-279. Author shows that 
it easier to exclude oxygen from 
locomotive boiler than from stationary 
boiler or any closed water system; on 
districts with treated or naturally soft 
water there is no difficulty in prevent- 


— Preventing: 
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ing pitting with present open heater, 
nor in materially reducing it by closed 
heater or even with closed-overflow in- 
jection properly chosen and_ properly 
operated. 

Pitting—Pitting of Locomotive Boil- 
ers, W. A. Pownall. Ry. Rev., Vol. 79, 
No. 8, Aug. 21, 1926, pp. 263-270, 5 figs. 
Observations of boiler corrosion in va- 
rious forms. 


STEEL 
Embrittlement — Embrittlement of 
Steel, A. G. Christie, Mechanical Engi- 
neering, Vol. 48, No. lla, Mid-Nov., 
1926, pp. 13868-1372. Review of in- 
vestigations and opinions on embrittle- 


ment of steels used in boilers; Prog- 
ress report of Subcommittee No. 6 of 
Joint Research Committee on Boiler 


Feed Water Studies. 


WATER FILTRATION 

Softened Water—High-Pressure Fil- 
tration of Softened Water, L. H. Big- 
gar. Power Plant Engineering, Vol. 
30, No. 19, Oct. 1, 1926, pp. 1050-1051, 
1 fig. High head, fine clean sand bed 
of low uniformity and high porosity 
and removal of deposited solids give 
clear filtered water. 


Voltage Standardization a Live T opic 
at A.LE.E. Convention 


T THE Winter Convention of the 
American Institute of Electrical 


Engineers, held in the Engineering So- 
cieties Building, New York City, Feb. 
7 to 11, a symposium of eight papers 
yas presented on voltage standardiza- 
tion. The papers were arranged to 
present the views of various branches 
of the electrical industry which are the 
most interested in voltage standardiza- 
tion for alternating-current supply sys- 


tems. These papers were prepared by 
representatives of the operating com- 
panies from various sections of the 
country, consulting and management 
interests, European engineers anid 
American electrical manufacturers. 

In the papers various systems of 
voltage standards were proposed. In 
presenting the manufacturers’ side of 
the question, F. C. Hanker and H. R. 
Summerhayes suggested a system of 


standards for step-down transformers 
secondary voltages from 115 to 69,000 
volts, which is in multiples of 11.5, ex- 
cepting transformers supplying 2,400- 
volt systems, which will be rated at 
2,400 volts. For voltages higher than 
69,000, transformers are to have sec- 
ondary voltages in multiples of 11, com- 
plying with well established practice. 
Step-up transformers, excepting the 
2,400-volt class, are to have their high- 
tension windings rated in multiples of 
11.5 up to 69,000 and in multiples of 
ll above that voltage, whereas the low- 
tension windings will be rated 5 per 
ent lower than the system voltages or 
~enerator voltages. These step-up and 
tep-down transformers will not be 
nterchangeable. 

Existing standards of voltages have 
iot been closely followed, according to 


R. E. Argersinger, in a paper present- 
ing the consulting engineer’s viewpoint, 
because the operating companies in 
general have given too little considera- 
tion to simplifying their requirement, 
and in designing for standardization 
the manufacturers have placed too 
much emphasis on cost reduction and 
have paid too little attention to flexi- 
bility of use. A system of standard 
voltages is proposed that differs some- 
what from those offered by the manu- 
facturers’ representatives, and it is also 
proposed that step-up and step-down 
transformers be made interchangeable 
by 5 per cent taps above and below the 
rated voltage in each winding. 

The discussion on the various papers 
clearly indicated that there is a wide 
diversity of opinion on what a standard 
system of voltages should be and how 
to arrive at such standards, although 
generally agreeing that simplification 
and unification of power-system volt- 
ages is desirable for all interests, the 
manufacturers, the power companies 
and the consumers. It was generally 
agreed that the utilization voltage was 
the focal point about which a standard 
system of voltages should be developed. 
It was announced that a line of 200- 
volt motors was soon to be placed on 
the market that would allow the use 
of a 115- and 199-volt, 4-wire, three- 
phase system for light and power. 

Attention was called to the gain there 
had been made in standardizing elec- 
tric lamps. At one time in this country 
there were over 50,000 different kinds 
of commercial lamps in use, where 
today there are only 54 for general 
lighting purposes, and future develop- 
ments promise to reduce these to 18. 





As an illustration of the conditions in 
this country and Europe with regard 
to lamp standards, it was told that in 
one instance at Vienna in a lamp stock 
of 3,000,000, the greatest number of 
any one kind was 3,000, where in this 
country a similar stock would contain 
198,000 of one kind. 

It was said that if national standards 
are required, then international stand- 
ards are also necessary. The European 
situation respecting voltage standards 
is In a much worse condition than in 
this country. Europe is making an 
effort to bring order out of its voltage 
and frequency chaos, and the opinion 
Was expressed that it was worthy of 
our effort to try to see if something 
could not be done to bring about inter- 
national standards. 

Lamp voltages attracted consider- 
able attention as a basis of any system 
of voltage standards. At the present 
time a very large percentage of all 
lamps sold for commercial and residen- 
tial lighting are for 110, 115 or 120 
volts, with the 115-volt class represent- 
ing about 50 per cent of the total. For 
this reason it was felt that these three 
voltages should be ineluded in the basis 


of working out a_ standard voltage 
system. 

Variation in voltage on the power 
system appeared to be an important 


factor in developing a system of stand- 
ard voltages. At the present time a 
great deal of equipment is being 
worked at considerably above rated 
voltage to meet these conditions. It 
was thought all right to standardize 
on utilization voltages, but the supply 
apparatus should be designed to suit 


these standards. 
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Die Luftvorwarmung im Dampfkessel- 
betrieb. (Air Preheating in Steam 
Boiler Practice.) By Wilhelm Gumz. 
Published by Otto Spamer, Leipzig 
LI, Germany, 1927. 177 pages; 89 
illustrations; 18 tables. Price, paper 
binding, 10 marks; cloth, 12 marks. 
This book contains chapters on the 

following subjects: Fuels, combustion, 
combustion temperature, the influence 
of temperature on combustion, boiler 
efficiency, difficulties in the use of pre- 
heated air, special types of boiler con- 
struction for high preheat temper- 
atures, types of air preheaters, applica- 
tion of preheaters, experimental data, 
summary. 


Hydro-Electric Handbook. By William 
P. Creager, Chief Engineer, The 
Power Corporation of New York, and 
Joel D. Justin, Hydraulic Engineer, 
U.G.I. Contracting Co. Published by 
John Wiley & Sons, Inc., 440 Fourth 
Avenue, New York City, 1927. Semi- 
flexible binding; 6x9 in.; 897 pages; 
494 illustrations; 93 tables. Price, $8. 
During the last fifteen years water- 

power engineering has been practically 

revolutionized. Multiple-runner units 
have been replaced by the single-run- 
ner types, and the _ horizontal-shaft 
type has been superseded by the verti- 
cal-shaft machine. In low-head de- 
velopments high specific speeds have 

become the order of the day, and a 

number of new types of such wheels 

have been developed and are in suc- 
cessful operation in important develop- 


ments. Draft-tube design has gone 
through radical changes, and many 


other inovations have been introduced 
that had no part in water-power de- 
velopment a few years ago. The eco- 
nomic side of the problem has also be- 
come a dominating factor in both the 
design and the operation of such 
projects. 

Out of these many changes there has 
come a demand for a new literature 
on water power, and during the last 
few years a number of books have 
been produced which include various 
phases of these modern developments. 
In this handbook the authors have pre- 
sented a compendium of all phases of 
water-power development. It begins 
with a chapter on rainfall, then fol- 


lows through the various phases of 
such developments and ends with a 
chapter on the operation of hydro- 


clectric properties. 

The first eight, of a total of thirty- 
five chapters, deal with that essential 
element in all water-power projects, a 
water supply. These include rainfall, 
factors affecting run-off, stream flow, 
flood control, storage and power avail- 
able. Precipitation and run-off maps 
of the United States are included. 
Among the nineteen tables is one giv- 
ing the drainage area and the flood 
flow for a large number of the rivers in 
the United States. In the chapter on 
hydraulics a great deal of attention has 


been given to the losses in conduits and 
other factors affecting flow. 

In the three chapters on dams the 
designs of nine different types have 
been considered and many references 
are made to practical examples of these 
designs. The various types of gates 
and methods of handling them, valves, 
conduit intakes, spillways, fishways, 
sluices, trash-rack rakes and provisions 
against ice have been treated in two 
chapters. Six chapters are devoted to 
as many types of conduits and the ac- 
cessories that are associated with their 
use, with specifications for fabricated 
steel and wood-stave pipe. Much space 
has been given to the general design 
of water-power developments, the 
power house, wheel settings and the 


selection and purchase of equipment. 
Electrical design and _ transmission 


lines have been covered in 140 pages. 
A chapter on investigations and _ re- 
ports adds materially to making the 
work a comprehensive treatment on 
water-power developments. 

The two authors under whose names 
the book appears and the nine others 
who assisted them are practicing engi- 
neers, responsible in many cases, for 
the design, construction and operation 
of large water-power properties. It is 
the thinking of such engineers that the 
book represents. The authors have 
brought together a vast amount of in- 
formation in an easily accessible form, 
and their efforts should fill a long-felt 
need in water-power literature. 


Water-Power Engineering, By H. K. 
Barrows, Professor of Hydraulic En- 
gineering, Massachusetts Institute of 
Technology, and Consulting Hydraulic 
Engineer. Published by McGraw-Hill 
Book Co., Inec., 370 Seventh Ave., New 
York City. Cloth; 9x6} in.; 306 
illustrations; 117 tables; 734 pages. 
Price, $6. 

Low-cost fuel and radical improve- 
ments in steam power stations have 
made it more difficult for water power 
to compete on an economic basis with 
the steam plant. This condition, along 
with the development of an economic 
consciousness among hydraulic engi- 
neers that there is something more in 
the development of water power than 
putting a wheel in a setting and open- 
ing the gate for the water to flow, have 
brought about the consideration of a 
large number of factors that a few 
years ago did not enter into the pic- 
ture of water power. It is from this 
broad economic viewpoint that the 
author has presented the subject. 

The work has been divided into 12 
chapters and 4 appendices: Water- 
power development —its distribution 
and use; hydrology; study of stream- 
flow data and water-power estimates; 
hydraulic turbines and general ar- 
rangement of plants; dams; water- 
ways, canals and _ penstocks; power 
house and equipment—hydraulic and 
structural; power house and equipment 

electrical; plant accessories; speed 
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and pressure regulation; transmission 
lines; cost and value of water power; 
reports and plant descriptions; hydro- 
electric development—outline; report 
upon Red River power development; and 
plant descriptions and problems. 

In the opening chapter a concise pic- 
ture is given of the water powers of 
the world, their distribution and the 
extent of their development. One of 
the basic elements in water-power de- 
velopment is river and stream flow, 
and this involves a thorough knowledge 
of hydrology, which has to do with the 
eeccurrence and distribution of water 
over and within the earth’s surface. To 
this and its companion subject, stream- 
flow data and water-power estimates, 
145 pages have been devoted. The vol- 
ume of stream flow depends upon pre- 
cipitation and its disposal. This subject 
has been given an interesting treatment. 

During the last 15 years there have 
been many changes in the design of 
waterwheels and their settings. These 
the author has discussed at consider- 
able length and he compares the older 
type of units, with as many as three 
runners on a vertical shaft and six on 
a horizontal shaft, with the vertical 
single high-speed runners of modern 
design. Testing of hydraulic turbines 
and the general arrangement of water- 
power developments are also given at- 
tention in the chapter on turbines. 

Factors affecting location and cost of 
cams, investigation of dam and reser- 
voir sites, types of dams and their de- 
sign are among the features included 
in the chapter on dams. In presenting 
the subjects of waterways, canals and 
penstocks, numerous examples of de- 
signs and their costs are given. A 
table is included which gives the hy- 
draulic properties and other features 
of 14 canals. Another table deals in 
4 similar manner with 14 penstocks. 

In the chapters on power house and 
equipment and plant accessories the de- 
tails of design of a number of different 
structures have been given, with tables 
of detailed data on various types of 


plants. One of these tables has the de- 
tailed information on 47. different 
plants. A chapter is included on the 


cost and value of water power, which 
gives the costs of developing a number 
of typical power sites and shows how 
the economic value of such projects is 
affected by load factor, cost of steam 
power, ete. 

Considerable space has been given 
to the electrical features of the power 
house and to transmission lines.  Al- 
though these sections contain valuable 
data for those who may be interested in 
these subjects, the hydraulic engineer 
way feel that this space could better 
have been devoted to matters more 
closely associated with the hydraulic 
features of water-power plant design 
and operation. However, the author 
has brought together a wealth of data 
on water-power development and has 
presented it in an easily read manner. 
The book has been written primarily as 
a text for engineering students, but 
as the author is a practicing engineer 
as well as a college professor, the prac- 
tical side of engineering has been kept 
in mind in the presentation, and the 
book should find a wide field of useful- 
ness among those interested in water- 
power development 
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San Joaquin Light & Power 
Opens Balch Plant 


With dedicatory ceremonies’ the 
Balch hydro-electric plant of the San 
Joaquin Light & Power Corp., located 
on the North Fork of the Kings River, 
about fifty miles East of Fresno, Calif., 
was placed in service on Jan. 29. 

A gathering of approximately five 
hundred representing engineers, edi- 
tors, business men and the general 
public of the San Joaquin Valley were 
guests of the company at a luncheon 
served at the power plant at noon. 
This was followed by a brief program 
presided over by Henry Hawson, vice- 
president of the Fresno County Cham- 
ber of Commerce. A. Emory Wishon, 
vice-president and general manager of 
the San Joaquin Light & Power Corp. 
and the Great Western Power Co., of 
California, paid a tribute to H. K. Fox 
and his construction organization for 
having completed the plant at a saving 
of half a million dollars under the es- 
timated cost of $3,674,000. 

A. C. Balch, after whom the plant 
was named and A. G. Wishon, presi- 
dent of the company, told of the 
pioneering difficulties in locating hydro- 
electric plants in the rugged Sierra 
Nevada Mountains. The electrical in- 
dustry was likened by Ezra Decoto, 
chairman of the California Railroad 
Commission to the fairy tale of Alad- 
lin’s lamp. The speaker said that in- 
stead of praying to Allah, the people of 
the San Joaquin Valley should give 
thanks to the work of Mr. Wishon and 
Mr. Balch for making available an 


abundant supply of hydro-electric 
power for the agriculture and industry 
of the valley. 

The plant was *officially placed in 
operation by the closing of a switch by 
Mr. Wishon. The power house con- 
tains one 33,000-kva. generator driven 
by two 20,000-hp. impulse waterwheels 
operating under a static head of 2,381 
ft., the highest head of any plant yet 
to be constructed in this country. 

The Balch plant is the first unit in 
a chain of plants on the Kings River 
that will eventually develop 495,000 
horsepower. 


A.1.S.E.E. Discuss Boiler- 
House, Auxiliary Drives 


Electrification of boiler-house aux- 
iliaries was the subject discussed at the 
Philadelphia Section meeting of the As- 
sociation of Iron and Steel Electrical 
Engineers, held in the Philadelphia En- 
gineers’ Club, Saturday evening, Feb. 5. 

A paper on this subject was pre- 
sented by F. T. Leilach, of the engi- 
neering department, Consolidated Gas, 
Electric Light & Power Corp. The 
speaker expressed the opinion that the 
question of a drive for the boiler house 
auxiliaries could not be divorced from 
the type of drive to be used for the 
rest of the power house. The selection 
of any kind of a drive is very largely 
controlled by economic considerations, 
that is, how much it will cost to pro- 
duce a_ kilowatt-hour on the switch- 
board. Reliability and simplicity are 
other factors that must be kept in mind 
when selecting auxiliary drives. 




















Balch Plant of the San Joaquin Light & Power Co., Near Fresno, Calif. 








Wherever possible the equipment 
should be of such a character that it 
can be dismantled, repaired and_ put 
back into service by the power-house 
attendants, said Mr. Leilach, as this 
added materially to the successful op- 
eration of the plant. No general state- 
ment could be made as to which type of 
equipment was the best suited to driv- 
ing power-house auxiliaries, he de- 
clared, since the selection was_ in- 
fluenced by many factors, among them 
the increase in steam pressures and 
temperatures. The increase in reliabil- 
ity and flexibility of electric motors and 
control has had a big influence in ap- 
plying electric drive to auxiliaries. 


CONTROL OF Motor DRIVES 


The general adoption of the regener- 
ative heat cycle and the tendency to 
eliminate small steam piping about the 
plant has been another factor. The 
high economy of the large turbine has 
made it desirable to carry as much of 
the station load as possible on these 
units. This has influenced the design 
of the small turbine and the efficiency 
of these machines has been making a 
steady advance upward. 

Selecting control equipment for 
power-house motor drives was the cen- 
ter of considerable discussion, and the 
general opinion expressed was to the 
effect that the standard type of ap- 
paratus used in industrial service was 
not suited to many of the power-plant 
applications. The equipment being lo- 
cated so close to the source of power, 
was subjected to a more severe serv- 
ice in case of trouble, than it would be 
out on the line. On the essential aux- 
iliaries the kind of protection given the 


equipment is such that it may be, at 
times of trouble, subjected to very 
heavy currents. eliability of the 


equipment is also a factor of greater 
importance than in many industrial ap- 
plications. 


VOLTAGE OF AUXILIARY SERVICE 


The choice of a voltage for auxiliary 
service also attracted considerable at- 
tention. Some of those present were 
inclined toward the use of 2,300 volts, 
except for motors under 50-hp. capac- 
ity, where others favored a 440-volt 
power supply and others felt that 230 
volts should be used, unless the unin- 
sulated 440-volt parts were not to be 
exposed to those unfamiliar with such 
apparatus. The dividing line of costs 
of such equipment was given as around 
125-hp. motor sizes. Below this size 
440-volt equipment was found to be 
cheaper when the cost of all apparatus 
was included. The cost of the 2,300- 
volt installation is less when the motor 
sizes are above 125-hp. This figure will 
vary somewhat with the type of motor 


and installation, but 125 hp. is prob- 
ably a good average value. 
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Prof. Moore “Salts” Old 
Notions on Fatigue of Metals 


That engineers must take the so 
called “fundamentals” of the mechanics 
of materials with a grain of salt if 
they would hope to understand fatigue 
of metals phenomena was the outstand- 
ing impression left by Prof. H. F. 
Moore in a lecture delivered in Hart- 
ford, Conn., on Feb. 8. 

Under the joint auspices of local sec- 
tions of the A.S.M.E. and the American 
Society for Steel Treating, more than 
one hundred and fifty engineers listened 
to the speaker, who is research pro- 
fessor of engineering materials at the 
University of Illinois and an interna- 
tional authority on the subject of metal- 
lic fatigue. 

Professor Moore showed that the so 
called “elastic limit” (a term having 
no accepted precise meaning) was prac- 
tically useless as an index of ability to 
withstand repeated stresses. It was 
shown that the ultimate tensile strength 
is a far better measure of fatigue 
resistance. Blind use of textbook for- 
mulas, the speaker said, leads engineers 
to overlook the immense importance 
of proper fillets and the danger from 
small scratches on machine parts sub- 
jected to a great number of repeated 
stresses. On the subject of combined 
stress and corrosion, a case was cited 
where a stream of cooling water pass- 
ing over a test piece of steel under ten- 
sion cut the fatigue limit in half. 

SoME FALSE ASSUMPTIONS 

The following is a brief digest of 
some of the more significant portions 
of Professor Moore’s address. 

Fatigue failure may be defined as 
failure under many repetitions of 
stress. The term does not include fail- 
ure under a long continued steady load. 
The cohesion of metals as determined 
by tensile tests is but a small fraction 
of what might be deduced from a theo- 
retical study of the mutual attractions 
of atoms. The difference may be due 
to the arrangement of the atoms in 
patterns which lie in various relations 
to the direction of pull. 

The formulas ordinarily used in com- 
putations for the strength of machine 
parts are based on the three assump- 
tions that, first, the material is uni- 
form, second, that it may be subdivided 
indefinitely without change of proper- 
ties and, third, that the stress is pro- 
portional to the strain within the so 
called “elastic limit.” The first two 
assumptions are false and the third is 
only an = approximation. Engineers 
should, therefore, view with suspicion 
any conclusions deduced from these 
“fundamentals.” 

A good example of erroneous con- 
clusions is found in the ordinary method 
of figuring the unit stress in a bolt 
under tension. The customary division 
of the total load by the cross-sectional 
area at the root of the thread gives 
the average unit stress, but the local- 
ized stress at the root of the threads 
may easily reach three times this figure 
if the threads are sharp. This higher 
stress is the determining element when 
the load is repeated a great number 
of times, although the figure for the 
average stress is useful under steady 
load. 
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Once started. the cracks are points 
of concentrated stress, so that each 
repetition of the load extends them 
until failure occurs. 

For most ferrous metals the fatigue 
limit in specimens without sharp cor- 
ners is about 50 per cent of the ultimate 
strength and 250 times the Brinell 
hardness number. 


URGES CORROSION FATIGUE STUDY 


The importance of avoiding all sharp 
re-entrant corners in parts subjected to 
repeated stress cannot be overempha- 
sized. A crank shaft turned with sharp 
corners has only about half the oper- 
ating strength of one with proper 
fillets. A rough turned turbine disk 
is notably weaker than a smooth one. 
A single seratch or tool mark may 
seriously weaken it. 

An important subject upon which 
more study is needed is that of corro- 
sion fatigue, a problem closely related 
to the so called “caustic embrittlement” 
of metals as found in the riveted seams 
of boiler drums. Recent experiments 
showed that the strength of a piece of 
steel under high tension might in some 
cases be lowered as much as 50 per 
cent by simply turning a stream of 
cold water upon it. ' 

The type of machine used at the Uni- 
versity of Illinois for determining 
fatigue limit has already been described 
in Power, but will be outlined briefly 
for those who may not be familiar with 
it. The specimen to be tested is turned 
in the form of a spindle gradually re- 
duced at the center to a fixed diameter. 
The two ends are attached to shafts 
turning in self-aligning ball bearings. 
Two equal weights so suspended from 
ball bearing collars mounted on the two 
sides of the reduced section load the 
specimen as a simple beam. 

The specimen is rotated by a motor 
equipped with a counter and self-stop- 
ping device, so that personal attendance 
is not needed. To make a test a num- 
ber of similar specimens are required. 
The first is loaded enough to cause 
failure in a relatively small number of 
revolutions. Successive specimens are 
given smaller and smaller loads and 
each is spun until it fails. This is 
continued until a load is obtained 
which causes no failure within the max- 
imum number of revolutions set for 
the experiment. When these points are 
plotted on logarithmic paper, with 
stress, as ordinates and total revolu- 
tions as abscissas, the curve falls 
steadily to a certain stress and then 
straightens out quickly to a constant 
value. 

To make sure that the curve con- 
tinues horizontal a few tests were car- 
ried to 1,000 million reversals of stress. 
This required continuous operation of 
the machine twenty-four hours a day 
for four hundred days. 

Professor Moore’s lecture was illus- 
trated with lantern slides and with 
“micro movies” showing pieces of metal 
failing under stress. 

The erroneous assumptions mentioned 
gained general recognition because the 
mechanics of materials was first ap- 
plied by civil engineers to such struc- 
tures as bridges, where the variation in 
stress is smaller and less frequent than 
in machines. 

The old notion that fatigued metal 
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crystallizes was long ago discarded. 
The microscope shows that metals are 
always crystalline. Another exploded 
idea is that the “elastic limit” as de- 
termined by tensile tests is the stress 
at which metals will fail under re- 
peated load. 

There seems to be no fixed relation 
between elastic limit and the “fatigue 
limit.” The latter is the minimum 
stress which, reversed a great number 
of times (say 100,000,000 times), will 
cause failure. This has been deter- 
mined for many samples by tests made 
at the University of Illinois and gen- 
erally settles down to a constant value 
for any number of reversals beyond ten 
million and in some cases as low as two 
million. 

The elastic limit if defined as the 
limit of true proportionally between 
stress and strain, is highly indefinite. 
The closer the measurements, the lower 
is the value obtained, leading to the 
suspicion that the true elastic limit may 
be found only at zero stress. 


Heine Boiler Co. Bought by 
International Combustion 


The International Combustion Engi- 
neering Corp. officially announced Feb. 
10, the acquisition of the capital stock 
of the Heine Boiler Co., one of the old- 
est and leading water-tube boiler manu- 
facturers in the United States. This 
acquisition gives the International 
Combustion Engineering Corp. large 
boiler shop facilities at St. Louis, Mo. 
and Phoenixville, Pa. 

All types of water-tube boilers will 
be manufactured at St. Louis including 
the new sinuous-header type recently 
placed on the market. The manufac- 
ture of the Ladd water-tube boilers and 
the new combustion steam generators 
will also be centered in the St. Louis 
plant. 

The acquisition of the Heine com- 
pany will enable the International Com- 
bustion Engineering Corp. to furnish 
to its customers complete generating 
units fired with pulverized fuel or me- 
chanical stokers, all of its own manu- 
facture. It is understood that this new 
acquisition requires no financing by the 
International Combustion Engineering 
Corp., the Heine Co. having been ac 
quired through a cash payment. 

C. R. D. Meier will remain as presi- 
dent of the Heine Boiler Co. 


E. D. Adams Deeds Fund to 
United Engineering Society 


For the establishment of a fund, the 
income from which is to be divided 
equally between the Engineering Foun- 
dation Board and the Library Board, o! 
the United Engineering Society, Ed 
ward Dean Adams, mechanical eng!- 
neer, scientist and financier, gave, 
through W. L. Saunders, president « 
the Society, a personal gift of $100,000. 
Jan. 20. 

Mr. Adams was the recipient of t! 
John Fritz Gold Medal of 1926, awarded 
in recognition “for great achievemen' 
as engineer, scientist, whose visio 
courage and industry made _possil 
the birth at Niagara Falls of hydro- 
electric power.” 
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Large Condensers Ordered for 
State Line Generating Co. 


Eight condensers for the State Line 
Generating Co., Commonwealth Edison 
Co., for use in connection with a 208,- 
000 kw. triple turbine unit consisting 
of one high pressure and two low pres- 
sure turbines will be built by the Allis- 
Chalmers Manufacturing Co. 

The two low pressure turbines are 
each double flow and two condensers 
are required for each set of low pres- 
sure wheels, making four condensers 
for each low pressure turbine or eight 
condensers in all. 

Each of the condensers will contain 
22,000 sq.ft. of effective cooling surface. 
They will be designed to handle 1,600,- 
000 lb. of steam per hour and supplied 
with 360,000 g.p.m. circulating water 
from four vertical circulating pumps 
placed in a crib house located outside 
the generating station. The condensers 
are of the vertical single pass type; 


the circulating water entering through 
the lower water box, passing through 
the condenser tubes and then being 
discharged through overflow pipes 
contained in the condenser shell. This 


arrangement eliminates unsightly circu- 
lating water piping, as with the usual 
standard arrangement the discharge 
piping would be placed outside of the 
condenser in the turbine room. 


Decision on Shoals Offers 
Now Seems Unlikely 


An effort to secure congressional ac- 
tion on a revised offer of the American 
Cyanamid Co. for Muscle Shoals has 
encountered difficulties in the Military 
Affairs Committee of the House of 
Representatives. 

At the present time there is great 
doubt whether the new bill will reach 
the House calendar. The consensus of 
opinion on Capitol Hill seems to be that 
neither this bill nor the offer of the 
Associated Power Companies, which 
was reported favorably by the Joint 
Committee appointed by the Senate and 
the House, will be voted on finally in 
the three weeks remaining of this 
Congress. 


Fitkin To Supply Bethlehem 
Steel Plant With Power 


A. E, Fitkin & Co. announce that the 
Bethlehem Steel Co. has signed a 
$1,500,000 power contract for their 
Coatesville, Pa., plant, with the Chester 
Valley Electric Co., a unit of the Mu- 
nicipal Service Co., which is a subsidi- 
ary of National Public Service Corp. of 
t Fitkin Utility System. Contract 
calls for 12,000 hp. of connected load 
or a period of five years. 


Coal Output in 1926 Put ai 
663,290,000 Tons 


oal produced in the United States 
( ng 1926 amounted to 663,290,000 
tons, the Bureau of Mines reports, re- 
ing that the total was exceeded 
in 1918 when war demand was at 
its peak, and the output was 678,211,- 


(tons. Of the 1926 production, 578,- 
2 00 tons was bituminous coal and 
So '00.000 anthracite. 
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Survey Shows Upward Saving 
in Power Coal Consumption 


Efficiency in the utilization of fuels 
by electric public-utility power plants 
throughout the United States has shown 
a remarkable increase in the few years 
since the World War, according to a 
report of engineers of the Geological 
Survey of the Interior Department, 
made public Jan. 14. 

This efficiency was forced primarily 
by the large advance in the cost of 
fuel brought about by the war and the 
continuance of the high costs in gen- 
eral during the intervening period. In 
summary, the report follows: 

“The electric utilities were faced by 
a public opinion which was hostile to 
any increase in rates, and on this ac- 


count no relief could be obtained 
through appeal to the _ public-utility 
commissions. The power companies 


were therefore forced to seek methods 
of reducing costs of operation, and they 
soon found a broad field for such reduc- 
tion in the better utilization of fuels, 
which had been representing more than 
80 per cent of operating costs. From 
1919 to 1925 they have shown an in- 
crease of efficiency in the average util- 
ization of fuel amounting to 52 per 
cent, as measured by the average num- 
ber of kilowatt-hours generated by the 
consumption of a ton of coal, with the 
result that electricity is one commodity 
in common use which is costing the con- 
sumer less now than before the war. 
EFFICIENCY STEADILY GROWING 

“Improvement in design and increase 
in size of plants, interconnection, and 
increase and betterment of load have 
all helped to reduce the fuel rate, but 
the spur back of all these improvements 
was the increased cost of fuel that 
threatened profits. The average con- 
sumption of coal per kilowatt-hour of 
electricity in 1925 was about 2.1 pounds. 

“The efficiency of the utilization of 
oil and gas for fuels in the production 
of electricity well illustrates the opera- 
tion of the law of supply and demand. 
In some sections of the country where 
oil and gas are abundant and therefore 
relatively cheap, the average quantity 
of these fuels used in generating a unit 
of electricity is large, but in sections 
where these fuels are not produced 
and their cost includes transportation 
charges their utilization is more effi- 
cient. 


KILOWATT-HOUR WITH 14,000 B.T.U. 


“During 1926 the best coal-burn- 
ing plants have produced a kilowatt- 
hour of electricity with about one 


pound of coal, and at the same time 
gas- and oil-burning plants have been 
built that produce a kilowatt-hour with 
about 13 cu.ft. of gas and between 425 
and 450 kw.-hr. to the barrel of oil. 
These figures mean that a _ kilowatt- 
hour of electricity is now being pro- 
duced with about 14,000 B.t.u. by the 
use of each of the three fuels—coal, oil 
and gas—an accomplishment which of 
course should always have been possible 
and probably would have been attained 
except for the abundance and conse- 
quent relative cheapness of oil and gas 
in the regions where they are locally 
consumed.” 
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Canada Shows Steady Growth 
in Power Industry 


Capitalization of the electric light 
and power industry of the Dominion of 
Canada has now reached $700,000,000, 
according to a statement issued to the 
Royal Bank of Canada. 

Attention is drawn to the fact that 
the Dominion Water Power and Recla- 
mation Service has estimated that dur- 
ing the next twenty years the expendi- 
ture for new installations will exceed 
one billion dollars. The fact that the 
total capacity of the turbines now in- 
stalled is double the capacity of 1915, 
and that the recent rate of construc- 
tion is much more rapid than the rate 
at the beginning of the period, both 


indicate that this is a conservative 
estimate. 
In the first eleven months of 1926 


the average daily production of elec- 
trie energy for Canadian consumption 
exceeded the production during the 
same period in the previous year by 
23.8 per cent. 














Obituary __| 





Dr. Charles Doolittle Walcott, secre- 
tary and executive head of the Smith- 
sonian Institution, and recognized as 
one of the world’s greatest scientists, 
died at his home in Washington, D. C., 
Feb. 9, of apoplexy. Dr. Walcott would 
have been seventy-seven years old on 
March 31. He had been seriously ill 
for a week. From geology and 
palaeontology to aviation was the range 


of Dr. Walcott’s scientific interests. In 
1888 he took charge of invertebrate 
palaeontology, in 1891 became chief 


palaeontologist, and in 1893 was placed 
in charge of both geology and palaeon- 
tology. Finally, in 1894, he succeeded 
Major J. W. Powell as director of the 
Geological Survey. Meanwhile he was 
placed in general charge of palaeon- 
tology in the United States National 
Museum and served there until 1897, 
when he became acting assistant sec- 
retary of the Smithsonian Institution 
in general charge, and in 1907, secre- 
tary. He was secretary of the Carnegie 
Institution in 1902-05, vice-chairman of 
its trustees and since 1917 chairman of 
its executive committee. 


Henry Bradford Sargent, president 
and general manager of the Sargent 
Hardware Co., New Haven, Conn., past 
vice-president of the American Society 
of Mechanical Engineers, died in a New 
Haven Hospital after a short illness, 
Feb. 3. 

Mr. Sargent, who was in his seventy- 
seventh year, entered Sheffield Scientific 
School in 1869, graduating in 1871. He 
early showed a strong inclination for 
the mechanical field and followed his 
father’s footsteps in the hardware line, 
becoming president of the Sargent 
Hardware Co., which was established 
by his father, in 1918. 

Vice-president of the A.S.M.E. from 
1918-1920, Mr. Sargent was also for 
many years a trustee of Yale Uni- 
versity and served on many committees. 
He was a director of the New Haven 


Bank. 
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John Cogan, formerly assistant engi- 
neer for R. H. Macy & Co., New York 
City, is now assistant manager in 
charge of mechanical operation. 

David Lewis Fiske, formerly of the 
department of mechanical engineering, 
University of Illinois, has been ap- 
pointed assistant secretary of the 
American Society of Refrigerating En- 
gineers. 

Harold W. Smith, mechanical engi- 
neer, was recently promoted from the 
general engineering department of the 
Westinghouse Electric & Manufactur- 
ing Co. at East Pittsburgh, Pa., to the 
managership of the generating appa- 
ratus sales department. 

Edrar J. Kates, consulting engineer, 
203 West 13th St., New York City, has 
published a booklet which tells the 
buyer and the user of oil engines how 
they ean profit from the engineering 
assistance of an independent oil-engine 
specialist. 

C. F. Hirshfeld, chief of research de- 
partment of the Detroit Edison Co., 
P. W. Thompson, chief assistant engi- 
neer of power plants, and Sam Dean, 
electrical engineer, sail for Europe 
March 12 to meet engineers and visit 
power plants in England, Germany, 
France, Switzerland, Belgium. 

David J. Kerr, superintendent of 
power for the Champion Fibre Co., 
Canton, N. C., was appointed honorary 
vice-president of the American Society 
of Mechanical Engineers by President 
Charles M. Schwab to represent the 
Society at the eighth annual meeting 
of the Associated General Contractors 
of America, which was held in Ashe- 
ville, N. C., Jan. 24-27. 


Sherman F. Jeter, chief engineer of 
the Hartford Steam Boiler Inspection 
& Insurance Co., has been elected vice- 
president of the company. Former Vice- 
President William R. C. Corson has been 
promoted to the presidency and Presi- 
dent Charles S. Blake becomes Chair- 
man of the Board. Mr. Jeter is promi- 
nent in engineering circles having’ been 
vice-president of the American Society 
of Mechanical Engineers, and an active 
member of its Boiler Code and other 
committees. 


POWER 


Building, under the auspices of the so- 
cieties, will follow the afternoon’s 
sessions, 











Society Affairs | 











The Florida Engineering Society will 
hold jointly with the Florida Section of 
the A.S.M.E. its annual meeting at 
Clerment, Fla., March 21 and 22. 

The Affiliated Technical Societies of 
Boston will hold an industrial produc- 
tion and transportation meeting with 
morning and afternoon sessions at 
Huntington Hall, 491 Boylston St., 
Boston, Feb. 17. In the afternoon “The 
Economies of Electrification” will be 
the topie of an iilustrated lecture by 
Sidney Withington, electrical engineer, 
N. Y., N. H. & H. R.R., New Haven, 
Conn. The annual engineers’ dinner 
at the New Chamber of Commerce 


Coming Conventions 


American Institute of Electrical En- 
gineers. EF. L, Hutchinson, secre- 
tary, 33 West 39th St., New York 
City. Kansas City, Mo. regional 
meeting March 17-18, Bethlehem, 
Pa. regional meeting April 21-23, 
Pittsfield, Mass. regional meeting 
May 25-27. Summer convention at 
Detroit, Mich., June 20-24 inclu- 
sive; Pacific Coast convention at 
Del Monte, Calif., Sept. 13-16. 

American Society of Civil Engineers. 
George TT. Seabury, secretary; 
Spring convention at Asheville, N. 
c., April 20-22. Annual conven- 
tion at Denver, Col, July 138-15. 

American Society of Mechanical En- 
gineers. Spring meeting at White 
Sulphur Springs, W. Va., May 23- 
26. Calvin W. Rice, secretary. 
Midwest regional meeting will be 
held in Kansas City, April 4-6 
inclusive; F. S. Dewey, chairman 
of the Kansas City Section. 

American Water Works Association. 
W. M. Niesley. assistant secretary, 
170 Broadway, N. Y. Annual con- 
vention Hotel Sherman, Chicago, 
June 6-11. 

American Welding Society. Annual 
meeting at 29 West 39th St., New 
York City, April 27-28-29. 


A 


Chicago Power Show, at Chicago, 
Feb. 15-19. G. KE. Pfisterer, man- 
aging director, 53 West Jackson 
Bivd., Chicago, 


Engineering Institute of Canada. 
Richard John lLDurley, secretary, 
176 Mansfield St., Montreal, Que. 
The forty-first annual general and 
general professional meeting which 
was held at Montreal on Thursday, 
Jan. 27, Was adjourned to re- 
convene at Quebec City at the 
Chateau Frontentc Hotel Feb. 15, 
continuing on the two succeeding 
days. 

Heating and Ventilating Exposition, 
Will be held at Twelfth Regiment 
Armory, New York City, March 
14-19 inclusive, 

Midwest Power Conference, at Chi- 
cago, Feb, 15-18. Sessions will be 
held in the Coliseum concurrently 
with the Chicago Power Show; G. 
, Pfisterer, secretary. 

National Association of Stationary 
Engineers—Annual convention, in 
conjunction with the Pacifie Coast 
Power Show, will be held at the 
Ambassador Hotel, Los Angeles, 
Calif., Aug. 22-27 inclusive, John 
Topman, secretary, convention com- 
mittee. New England States con- 
vention at Portland, Me., June 
17-18. Thomas H. Clark, president, 
Worcester, Mass. ; Robert Johnson, 
secretary, 65 Charlotte St., Wor- 
cester, Mass. Indiana State con- 
vention at Anderson, May 27-283 
George S, Billman, secretary. 

National Board of Boiler and Pres- 
sure Vessel Inspectors, Annual 
meeting at Nashville, Tenn., during 
second week of June, 

National Electric Light Association. 
A. Jackson Marshall, secretary, 29 
West 39th St. New York City. 
Annual convention at Atlantie City, 
weck beginning June 6, 

National Marine Engineers’ Bene- 
ficial Association. Fifty-second an- 
nual convention at the Hotel 
Franklin Square, Washington, D. 
«., Feb. 14-19. Albert L. Jones, 
secretary-treasurer. 

Universal Craftsmen Council of En- 
gineers, Thomas H. Jones, secre- 
tary, 33 Linden Ave., Cherrydale, 
Va. Annual convention at Buffalo, 
N. Y. Aug. 2-6. 
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neering Corp., at dinner at the Boston 
City Club, Feb. 16. W. S. Maddocks, 
147 Milk St., is secretary. 
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An illustrated talk on “Air Condi- 
tioning in General with Special Refer- 
ence to Industrial Plants” will be given 
by a representative of the Carrier Engi- 


COAL 


The following table shows the trend 
of the spot steam market in variou 
coals, f.o.b. mines; mine run except 
Pittsburgh gas slack: 


Bituminous Market Feb. 7 
Net Tons Quoting 1927 
OE Pe New York...... $3.00@ $3.2 
Smokeless....... Boston. Pere 2.17 
Olearfield........ Soptom......... 2.00@ 2.4 
Somerset........ Boston......... 2.10@ 2.5 
Kanawha........ Columbus....... 1 40@ 1.7 
oeking......... Columbus....... 1.75@ 2.01 
Pittsburgh....... Pittsburgh...... 1.90@ 2.00 
Pittsburgh gas 

0 (ERS Pittsburgh. ..... 1.40@ 1.50 
Franklin, Ili...... Chieago........ 2.50@ 2.75 
Central, Il!...... Chicago........ 2.00@ 2.2 
Ind. 4th Vein.... Chicago........ 2.25@ 2.50 
Loe eee Louisville ...... 1.25@ 1.60 
eh ee | ee 1.60@ 2.0: 
Big Seam........ Birmingham... .. 1.50@ 2.0 
Anthracite 
Gross ‘Tons 
Buckwheat No.1. New York...... 3.00@ 4.51 
Buckwheat No. 1. Philadelphia... .. 2.50@ 4.50 
Birdseye........ New York... ... 1.60@ 2.00 


FUEL OIL 


New York—Feb. 10, light oil, tank- 
car lots; 28@34 deg. Baumé, 5{e. per 
gal.; 36@40 deg., 6ic. per gal. f.o.b. 
Bayonne, N. J. 


St. Louis—Jan. 31, tank-car lot 
f.o.b. St. Louis; 24@26 deg., $2.05 per 
bbl.; 26@28 deg., $2.10 per bbl.; 28@ 
30 deg., $2.15 per bbl.; 30@32 deg., 
$2.20 per bbl.; 32@36 deg., gas oil, 
§.2c. per gal; 38@40 deg., 7c. per gal 

Pittsburgh—Feb. 2, f.o.b. local re- 
finery; 30@34 deg., fuel oil, 64¢. per 
gal.; 36@40 deg., fuel oil, 6%e. per gal. 


Philadelphia—Feb. 2, 27@30 dey., 
$2.52@$2.58 per bbl.; 13@19 deg., 
$1.725@$1.785 per bbl. 

Cincinnati—Feb. 7, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baume, 
63c. per gal.; 26@30 deg., 68e. per gal.; 
30@32 deg., 7c. per gal. 


Chicago—Feb. 7, tank-car lots, f.o.) 
Oklahoma, freight to Chicago, 92c. pe! 
bbl.; 24@26 deg., $1.274 per bbl.; 26@ 
30 deg., $1.85; 30@32 deg., $1.75. 

sjoston—Feb. 7, tank-car lots, f.o.) 
12@14 deg. Baumé, 4%c. per gal; 28@ 
32 deg., 6c. per gal. 

Dallas—Jan. 29, f.o.b. local refinery, 
26@30 deg., $1.73 per bbl. 
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Business Notes 











The MeLain-Simpers Organization, 
operating in the handling of market 
examinations, sales analyses, adver' 
ing, Stock Exchange Building, Philad 
phia, Pa., has recently announced t! 
it has taken over the account of 
Protex-A-Motor Manufacturing ‘| 


Pittston, Pa., in the manufactur: 
field of gasoline filters. 











February 15, 1927 





The Dampney Company of America, 
manufacturers of protective coatings 
for metal surfaces, has recently opened 
up a branch sales office in the Bourse 
Building, Philadelphia, with C. J. Hun- 
ter in charge. 


The Walker Vehicle Co., an Illinois 
corporation owned by the Common- 
wealth Edison Co., Chicago, has re- 
cently acquired substantial control of 
the Automatic Transportation Co., Inc., 
Buffalo, N. Y. 


The Air Preheater Corp., 25 Broad- 
way, New York City, announces that 
G. O. French has joined its organiza- 
tion in the capacity of New York and 
eastern sales manager. Mr. French 
for the last ten years been 
ciated with the New York office of the 
Walsh & Weidner Boiler Company. 


The Eastern Texas Electric Company 
of Delaware, a subsidiary of the Engi- 
neers Public Service Co., has purchased 
the Nebraska Electric Power Co. which 
serves some twenty-five towns in cen- 
tral and northwestern Nebraska and 
maintains power stations in Loup City, 
Broken Bow, Cozad, Lexington and 
Gordon. The Nebraska Electric Power 
Co. will be under the executive man- 
agement of Stone & Webster, Inc., and 
will operated from Scottsbluff, 
Nebraska. 


nas asso- 


be 


POWER 


The Kennedy Valve Manufacturing 
Co. marks this year as its fiftieth an- 
niversary. The business was founded 
in 1877 by Daniel Kennedy, who is still 
the president and in active charge of the 
Kennedy organization. This unusually 
long and uninterrupted continuity of 
ownership and management has been 
an important factor in the steady de- 
velopment and growth of the Kennedy 
business. The Kennedy line covers a 
large range of valves and pipe fittings 
for standard and special requirements 
in central power stations, water works, 
fire protection systems, industrial 
plants, hotels and_ office’ buildings 
throughout the country. 








Trade Catalogs 

















Control Relays—The Westinghouse 
Electric & Manufacturing Co., East 
Pittsburgh, Pa., devotes bulletia 
-2033-A to the description of contro! 
relays, giving the first imformation 
printed on the type 30-C and 40-C re- 
lays. 


Tachometers—The American Schaef- 
fer & Budenberg Corp., 338 Berry St., 
Brooklyn, N. Y., in a new catalog, No. 
500, covers all types of stationary, re 


cording and portable tachometers for 
































indicating and recording 
rectly in r.p.m. or f.p.m. An actual 
sample chart for type 523 recording 
tachometer is inserted. The catalog ts 
illustrated throughout with installation 
photographs. 

OW Circuit-Breakers-— 
Electric & Manufacturing Co., East 
Pittsburgh, Pa., has issued leaflet 
L-3969-B covering types E-8, E-9, E-16 
and E-17 oil circuit-breakers. Appli- 
cation, operation and construction are 


speeds. di- 


Westinghouse 


discussed, illustrated by several out- 

line drawings and halftones. 
Annunciating Indicators and Signal 

Equipment—Chas. Cory & Son, Ine., 


183-7 Varick St., New York, are now 
distributing their new bulletin No. 
60-29-A, which describes annunciators, 
bells, buzzers, and signal equipment. 
The equipment illustrated in_ this 
bulletin shows scientific designing and 
development of manually and auto- 
matically operated visible and audible 
signals for all routine communication 
requirements. Comprising, as it does, 
annunciating indicators, and audible 
signals for marine and industrial pur- 
poses, with a special section devoted 
to central-station annunciators, this 
handy reference bulletin’ presents a 
complete collection of data and illus- 
trations. 
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Calif., Coronado—Island City Hotel Co., ment, ete. Contract for Substructure Mich., South Haven—I). Lipsey, 516 South 
t irded contract for the construction of a awarded. Wabash Ave Vill soon award contract for 
6 story hotel at Orange Ave and Ada St. Ind., Bridgeport—Marion County Tuber the construction ot at hotel ime luding: steam 
t Central States ( onstrus tion Co., 110 culosis Assn.. Henry, Pres Building heating system lestimiated eost $500,000 
\ve., Huntington, W. Va Kstimated Committee, 720 Hume-Mansur St.. is hav Cobb & Eisenberg, 5 North La Salle St., 
S960 000 Steam heating system, ele ing preliminary plans prepared for the con are architects 
rs, etc. will be installed struction of a hospital including central Miss., Perkinston —Ud. of Trustees of 
Calif., Los Angeles —W HH Anderson, heating plant, ete. Estimated cost $170,000, Harrison-Stone Jackson Counts Agricul 
Kinne & Westerhouss Black Blds Donald Graham, 1126 Hume-Mansur St., is tural High School and Junior College, CLC. 
rs. awarded eontract for the construe architect. Swetman, Secy Will soon award contract 
fa 9 stor ote at ¢ S. } ‘yey - wea . for the constructio fa group of vs 
fa 12 story hotel at 55: South (Grand La., Crowley—City plans an election Mar for the construction of a Ip buildin 
\ Estimated cost $700,000 Steam heat e+ vot "65.000 bonds for imnro’ ee including power plant, two boilers, vertical 
’ s to vote $65 ) s fo ) ‘ 
system elevators ete. will be in- : : eee. EDT OV ACE engine, three pumps hot water and fire 
levi ’ . ! to electric light plant ineluding a 600 hp : : ; eateane . 
ed Diesel ncivie aig pumps, two generator ete Harkness & 
a ’ Lockver, Gulfport, are architects R. FE 
Cali > : - » T n ‘ the : ‘ ‘ c - . i s y 
tia age ge : a FY - a Md., Frederick—Hood College. awarded Gurley, Mobile, Ala., is consulting engineer 
‘Tilon ot 1 et ant ra Sot t os * : : > : : : : 
ec R.R Estimated cost $40,000. contract for the construction of a boiler Mo., Columbia Bd. of Mdueation will 
. : : house, ete to L, ( Culler Estimated receive bid about Apr 1 for the construe 
Conn., Hartford—Hartford Electric Light cost $45,000 tion of a heating and ventilating plant for 
) T. H. Soren V. Pres., 266 Pearl St., se pea pil Be A hat iat pea ev ene 
+ nstruction of addition to el Mass., Cambridge (Boston P.O.)—-H. FF. Hickman Senior High Sehool. | Mstimated 
; the ‘onstruction ©o ¢ litior ti OC oe Wy. > ‘ ‘ 
ee ee paisa bees .. Stimpson, 10 Temple St., awarded contract cost $60,000 W BB. Ittner, 911 Locust 
wer plant including mercury boilers “ “tebe G St | chi 
rbines t on South Meadow St for the construction of a boiler house and Ot, ot z0UIS, IS architect 
it ines, t mn Poul vit< O . ‘ ‘ 9 : : y. 
ited cost $40,000 warehouse to Scully Co., 288 Main St Mo., Manchester—-St. Louis County Ice 
onn.. New Britain—New Britain Gas Mass., Nantucket—Citizens Gas, TFlec- “4 : he ye ‘ee r a crane H gh : 
Co West Main St had plans tric & Power Co., 56 Main St., is having Maple wor \ il] ron eCCUTVE yids or ie 
> #0 aewes . ’ 3 - } z et a) a . ‘ ‘ > ia eonstruction of an lee and cold storage 
ed for the econstructio1 of a gas plans prepared for the construction of ad ; ¥ : 
: babe satele : = . =" ‘ ain > i 1 plant here Estimated cost $40,000 
— rator and blower room Estimated dition to plant on Crosby Pl. Private plans : : 
ano M. Unkelbach, 52 Main St > ; : Mo., St. Louis-——-Bd. of Public Service, 
| ; : 1s ay es aeee. Tee ; Mass., Needham (Boston I 0.) Edison 208 Citv Hall, will receiv bids in March 
a lee ric Ilumin iting Co., » Boy Iston st > for the construction of a municipal service 
la Jacksonville—St Vincents Hospi- Boston, awarded contract tor the construc building including central heating plant, 
J irded contract r tl construction tion of an electric station on Chestnut st etc on Clark St Estimated eost $960,000 
tory hospital including power house, here, to W i Bailey Co Broad St... study & Farrar, Arcade Bldg., are archi 
Baros nd St. John Sts to G. W Boston Estimated cost $40,000 tects 
n, y Wetin ty cos g rave . ‘ . : ‘ . - 
esti d pSOUOLO0 = Mass., Salem—Salem Electric Co., will Mo., St. Louis Missouri Pacifie R.R.. 
Chicago—Johnston Bros., 77 West soon award contract for the construction Railway Exchange Bldg., will soon receive 
ton S Will soon receive bids for of addition to switch house on Lafayette bids on general contract for a 22 story of 
ruc 1 of a S story apartment St Istimated cost $40,000 (has H fice building including power plant, — five 
st n he syste at 6927 Tenney & Co., 200 Devonshire St Boston boiler three electric generators, ten ele 
\ K ed cost $1,000,000 ure engineers Vators, ete Istimated cost $2,000,000, M 
ke Goyler & ( “7 North Michigan Mich., Detroit—Detroit) Properti: ‘ Tucker, ¢/o owner, and Mauren, Russell & 
rchitect S10 Bales Ave... awarded contract for t} Crowell Chemical Bldg., ar architect 
Chicago Sanita bDistri or ¢'} construction of a TS story the ! nd «off I \. Had is chief enginect 
- South Mich mn Ave Will soon building including steam heating Sten Neb., Crete—City, C. E. Beals, Clk, will 
bids my the upel! ructul pumyp elevators ete to Walbridgr: \lldinger ¢ recerVve bid until Keb 19 for the eon 
th Iso for four 1 “ a1) 2356 Penobscot Bldg Ins nated 1 truetion of a power plant incloding 100 
irn pumps, heating plant yu $6,000,000 hp. and 1,300 hp. oil engines direct con 
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nected to 375 kva. and 512 kva. generators 
iMstimuated cost 74,900 H Davis, is 
engineer 

N. J.. Florham Park—Borough Council, 
J. T. Welsh, Clk., will receive bids until 
eb. 23, for the construction of a deep 
well pumping station including, well, pump, 
motor, 100,000 gal. tank on tower, ete. C. 
Potts, 30 Church St., New York, N. T.. 
consulting engineer 

N. ¥., New York—V. Green Co., c/o E. 
Roth, 1440 Broadway, is having plans 
prepared for the construction of a 15 story 
hotel including steam heating system, ele- 
vators, ete., at 105-109 East 21st St esti 
mated cost $1,000,000 

. ¥.. New YVYork——M. Greenberg, o G. 
& EF. Blum 115 Lexington Ave., Archts 
and Eners., is having plans prepared for 
the construction of a 21 story hotel in- 
cluding steam heating system, elevators, etc 
at 227 West 45th St Kistimated cost 
$3,500,000 

N. ¥., New York—Lutheran Hospital, A. 
J. Shoneke, 343 Convent Ave., had plans 
prepared for the construction of a 5 story 
hospital including steam heating system 
ete, at 181st St. and sennett Ave. Esti 
mated cost $1,000,000. Crow, Lewis & 
Wick, 200 5th Ave., are architects 

N. ¥., New York—D. P. Robinson, 125 
East 46th St., will build a 14 story apart 
ment including steam heating system, ele 
vators, ete. at Park Ave. and 75th St. Esti 
mated = cost $2 000,000 Private plans. 
Work will be done by separate contract 
under the owner's supervision 

N. Y¥., New York—Sis Bros. Inc., ¢/o 
Sugarman & Berger, 345 Madison Ave., 
Archts., is having plans prepared for. the 
construction of a 15 story apartment in 
cluding steam heating system, elevators, 
ete. at Central Park W. and 86th St. 
Estimated cost $1,400,000, 

N. Y¥., Raybrook—Dept. of Charities, 
Capitol, Albany, will receive bids in May 
for the construction of a power house for 
State Hospital for the Treatment of In- 
cipient Pulmonary Tuberculosis here. 


0., Bowling Green Bd. of Trustees, 
Bowling Cireen State Normal School, plans 
the construction of a group of buildings 
including power house, ete Total esti- 
mated cost $886,000 

0., Cleveland—Case School of Applied 
Science, C. S. House, Pres., Euclid Ave. and 
East Blvd., is having sketches made for the 
construction of a laboratory Estimated 
eost $160,000, Wilbur Watson & Asso 
ciates, are architects and engineers A 
machine for testing building materials, 


POWER 


1,000,000) Lb pressure 
equipment for pumps, etc. will be required 
O., Cleveland—Canfield Oil Co., C. Me 
Lean, V. Pres., 3216 East 55th St., plans 
the construction of a boiler house on Est 


52nd St Estimated cost $40,000 Private 
plans. 
0., Columbus City Council is having 


plans prepared for the construction of a 
municipal building to house police depart 
ment, jail, municipal court rooms, police 
and fire telegraph system, central heating 


plant, et [stimated cost $800,000 R 
be Kempton, S82. West Broad St.,_ is 
architect 

Okla., Sharon City is having surveys 


made for the construction of a new water- 
works system ineluding well, pump, tank 
on tower, ete. Estimated cost $180,000 
(iantt-Baker Co., 1116 West Main St., Ok- 
lahoma City, is engineer. 

Okla., Healdton City 
bonds for waterworks 
cluding wells, pumping equipment, ete. 
(iantt-Baker Co., 1116 West Main = S8St., 
Oklahoma City, is engineer. 

Pa., Pittsburgh—Rodgers Sand Co., 1 
Wood St., is having preliminary plans 
prepared for the construction of sand and 
gravel plant including boiler house, etc. on 
tidge Ave. Estimated cost S25 0.000, 
Hunting Davis & Dunnello, Century Bldg., 
are architects. 

Tenn., Nashville City H. E. Howse, 
Mayor, plans to rebuild oil heating plant 
including heaters, ete. recently destroyed 
by fire Estimated cost $25,000 Work will 
probably be done by day labor 

Tenn., New Port—City plans the con- 
struction of a hydro-electric plant on the 
Vireon River Estimated cost $200,000, 
Ingineer not selected 

Texas—wWinter Garden Securities Co., W 
Bb fass, Secy. & Treas., Republic Bank 
Bldg., Dallas, is having plans prepared for 
developing townsite of Seefeld) Switch 
between Carrizo Springs and Big Wells 
including ice plant, ete. Total estimated 
cost $150,000, Private plans Machinery 
will be required 

Tex., Dalhart—Dalhart Water Co. will 
soon receive bids for waterworks improve 
ments including pumping equipment, mains, 
ete. Estimated cost $15,000. Private plans 

Tex., San Antonio—City plans the con- 
struction of a main sewer line from Sher 
man St. pumping station to Houston St., 
ete. Estimated cost $76,800, I. Ewig, is 
city engineer. 

Tex., San Benito—Valley Electric & lee 
Co., F. C. Ludden, Mer., plans to expend 


$65,000 


voted 
improvements  in- 








POWER Information Bureau 


Your machinery, equipment, and materials re- 


quirements will be noted free of charge in the 
New Plant Construction section of POWER. 


Use the Coupon 


to make your requirements known 


A. W. WELCH 
Power Equipment Information Bureau 


Tenth Ave. at 36th St., New York, N. Y. 


Se. ee ere ae warciecs 
2525 ky aa eeeeanneenee are coseee 


Company or Plant... 


Address 


capacity, hydraulic 


Vol.65, No.7 


$3,000,000 for new construction, alteration 
and improvements to new electric and i 
plants Private plans 

Va., Rosslyn—F. J Hughes, owner «¢ 
Home tIce Co., is having plans prepa 
for the construction of an ic plant to 1? 
place plant of the Rosslyn Packing C 
recently destroved by fire istimated cos 
$150,000, 

Wash., Tacoma—Superior Service Laut 
dry Co., Brotherhood Bank, plans the cor 
struction of laundry including 125 |} 
boiler house, te., at South Ferry St. ar 
Tacoma Way estimated cost F150 
Austin Co., Dexter Horton Bldg., Seatth 
is architect and engineer 

W. Va.. White Sulphur Springs— Whit: 
Sulphur Springs, Inc., is having plans pr: 
pared for the construction of addition 
hotel including power house, reservoir, « 
estimated cost $2,500,000, Graham, And 
son, Probst & White SO) Kast Jaek 
Blvd., Chicago, Il., are architects, 

Wis., Milwaukee — St. Mary's Hospi 
148 Lake [Dr., will soon receive bic 
the construction of a 5 story hospital 


nurses’ home 





including steam heating s 

tem. Estimated cost $500,000 O'Meara & 
Hills, 1705 Arcade Bldg., St. Louis, Mo., are 
architects. 

Ont., Belleville—Canadian National Ry 
New Union Station, Toronto, will — so 
award contract for the construction of 
500 ton coaling plant estimated cost $3 
OOo T. T. Irving is chief engineer Dar 
trically operated conveying equipment \ 
be required ; 

Ont., Toronto—City plans the constru 
tion of a waterworks distribution buildi 
including pumping equipment, ete. to ser 
St. Andrews Market area, also the insta 
tion of a low lift pumping plant includin 





electricall driven centrifugal pumps 
Ashbridges Bay Istimated cost $250, 
and $ »,000 respectively R. C. Harris 


engineer 

Ont., Toronto—Toronto 
S\ stem, 225 Yonge St., plans the constru 
tion of an electric substation includ 
transformers, switchboards, switch 
equipment, ete., on Laxton Ave Estimat 
cost $150,009, Private plans 

Que., St. Alban—Portneuf Power (Co 
Atd., Power Bldg., Montreal, had pl 
prepared for the construction of a ) 
130) ft. dam for power development 1D) 


mated cost $450,000 S 


Hydro Electr 


Svenning 
Montreal, is engineer, 

Que., Sherbrooke—City, FE. A. Bernard 
Pres of Bd. of Trade, plan 
flon oof a hydro-electric 
Westbury Basin near here 


SHOOLO00 


the constru 
deve lop ent 
lestimated « 
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Calif... Presidio (San Francisco P. 0.) 
Constructing Quartermaster, Fort M 
San Francisco, will receive bids until F 
28, for the installation of a steam tur! 


venerator and generator panel in px 


house at Letterman General Hospital het 
l., Chieage-—Sanitary Distriet of ©) 

cago, 910) South Michigan Ve will 

receive bids for four 13,500 2 p.m. sew 


return pumps, heating plant equipment, « 
for proposed pumping station, 

Ind., Indianapolis—Rad. of School Cor 
(". M. Frazer, Bu Dir., 150 North M 
dian St., will receive bids until Feb 
for furnishing and installing conden 
pumps in schools 41 and 39, also vac 
pumps in schools 11 and 12. 

Mass., Lowell—L. H. Kilton, 1599 M 
dlesex St., is in the market for om 
one 10 hp. and one 35 hp. moto 
¥. d.c. 

N. Y¥., Creedmoor (mail Floral Park) 
Dept. of Mental Hygiene, Capitol, All 
Will receive bids until Mar. 2 for refrig: 
tion equipment, ete for Brooklyn 8St 
Hospital here 

Neb., Crete—City, C. FEF. Beals, Clk 
receive bids until Feb. 19 for 400 hp 
13500 hp. oil engines direct connected 
375 kva. and 312 kva. generators. 

Okla., Seminole—Cit\ M McCur 
Mayor, is in the market for a new 50 
deep well pump and 10 hp. motor 

Ont., Toronto—City plans the inst 
tion of a 1,000,000 g@.p.d. sand washer 








with electric motor in filtration plant 
timated cost $7,105 R. C. Harris, 
Hall, is engineer. 

Que., Lauzon 


Canada Steamship | 


Victoria Sq., Montreal, is in the 


for turbo generator sets for passe 
steamer now under construction, 














